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E~FRODUCTION Purpose of This Document

Project Overview This document desca’ibes the habitat management
plan (HMP) developed to describe how the habitat
islar~ ~ be rearmed to otfset project impacts on state-

Delta Wetlands Properties (DW) proposes to divert listed threatened species, wintering waterfowl, and
and store water on two islands (Bacon Island and Webb jurisdictional wetlands. Land management practices to
Tract) in the Sacramento-San Joaquin Delta (D~lta). benefit other wildlife species were also incorporated into
Two additional islands (Bouldin Island and Holland the plar~ The HMP specifically describes:
Tract) would be dedicaUxl primarily to management for
wetland and wildlife habitat values to offset biological ¯ goals and objectives for wildlife habitat man-
impacts resulting from the project. The water storage agement,
islands, herealier referred to as reservoir islands, encom-
pass approximately 11,000 acres of agricultural land in ¯ design and functions of habitats,
the central Delta (Figure 1). The wetland and wildlife
management islands, hereafter referred to as habitat " management guidelines for habitat and recrea-
islands, encompass approximately 9,000 acres of agficul- tion,
tural land.

¯ island infrastructure and levee maintenance,
During periods of demand, stored water would be

pumped from the reservoir islands into Delta channels for ¯ procedures for ensuring the short- and long-
sale to oqxxters or for Delta outflow. Although reservoir term success of project compensation, and
islands would be operated primarily for water storage, the
reservoir bottoms would include inner levee systems and ¯ a process for addressing changes in island man-
would be managed in some periods of nonstorage as agement.
shallow-water wetlands. The frequency with which
reservoir islands could be managed as shallow-water wet- Tbe California State Water Resources Control Board
lands, however, is not predictable. (See environmental (SWRCB) will hold water right hearings to review the
impact reporffenvironmental impact statement [EIR/EIS] DW project and det~mine water right p~-~it conditions
Chapter 3G, "Vegetation and Wetlands", and Appendix for the project. Pursuant to Section 2081 of the Califor-
G2, "Prediction of Vegetation on the Delta Wetlands nia Fish and Game Code, DW and California Department
Reservoir Islands".) of Fish and Game (DFG) will also negotiate and enter

into an agreement for management of state-listed threat-
The habitat islands would be managed primarily to ened and endsng~red species. The HMP therefore will be

offset impacts of water storage operations on state-listed amended to incorporate SWRCB permit conditions and
threatened species, wintering waterfowl, and jurisdic- Section 2081 agreern~nts that affect management of the
tional waters of the United States (jurisdictional wet- habitat islands.
lands) pursuant to Section 404 of the Clean Water Act
and Section 10 of the Rivers and Harbors Act of 1899.
These islands would also be managed to provide breeding HMP Development
and foraging habitat for other important wildlife species
groups. Recreational activities that are compatible with
primary management objectives, including upland game SWRCB staff requested the DFG and Jones &
and waterfowl hunting, trap and skeet shooting, and wild- Stokes Associates (JSA) representatives on the habitat
life viewing, would also be permitted. Consistent with evaluation procedures (HEP) team (see Chapter 3H,
the management goals described in this document for the "Wildlife", of the EIR/EIS) to desigu an HMP that, when
habitat islands and with state water laws and codes, DW implemented, would fully compensate for impacts on
may use the habitat islands for incidental water storage, wildlife and wetlands caused by operations of the DW

reservoir islands. The I-IMP design team developed the
Additional details concerning the need for the project plan in consultation with SWRCB, DW, and JSA staff

and project operations are described in Chapter 2, "Delta members. Representatives from the California Waterfowl
Wetlands Project Alternatives", of the DW project Association, Ducks Unlimited, and the Contra Costa
En . is.
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County Fish and W’fldlife Committee Were also consulted shorebirds, nongame water birds, and species
to resolve technical management issues, associated with riparian habitats.

Habitat Types Compensation "Goals and
Objectives

The information used to determine habitat acreages
and to estimate the project’s impacts on wildlife and wet- The primary management goal for the habitat islands
lands was first collected in 1987-1988 for preparation of is to offset project impacts on Swainson’s hawks, greater
the 1990 draft EIR/EIS. Information on the locations of sandhill cranes, jurisdictional wetlands, and wintering
Swainson’s hawk nests and on the areas used by greater waterfowl. This goal is met through establishment of
sandhill cranes has been updated to reflect current con- specified amounts of habitat on the habitat islands to
ditions. Table 1 describes habitat types present on the compensate for project impacts on these resources.
DW project islands in 1987 that would be affected by Table 4 summarizes the habitat compensation require-
implementation of the DW project. Tables 2 and 3 merits that will be met through implementation of the
describe management prescriptions for habitat types and I-IMP.
acreages ofhabitst types to be developed with implemen-
tation of the HMP. Additional details describing project impacts and

calculation of compensation requirements are presented
in California Fmdangered Species Act Biological Assess-

HMP GOAI~ AND OBJECTIVES ment: Impacts of the Delta Wetlands Project on Swain-
son’s Hawk and Greater Sandhill Crane (JSA 1995) and
in the following parts of the EIR/EIS: Chapter 3G,

Three management goals for the habitat islands were "Vegetation and Wetlands"; Chapter 3H, "Wildlife"; and
identified by SWRCB, DW, and the HMP team. The Appendix (35, "Summary of Jurisdictional Wetland
HMP team designed island habitats, habitat juxtaposition, Impacts and Mitigation".
and habitat management criteria to achieve these goals,
which are listed in order of descending priority:

Swainson’s Hawk
¯ Compematton goah. Compensate for project

impacts on species listed as threatened or Swainson’s hawk is a state-listed threatened species.
endangered under the California Endangered With the exception of a small local wintering population,
Species Act; wintering waterfowl habitat; and Swainson’s hawks typically are found in the Delta as a
jurisdictional wetlands, including riparian habi- breeding species from late March through September.
tats. Compensation goals must be achieved to Water storage on the reservoir islands will result in
offset significant project impacts, permanent loss of Swainson’s hawk foraging habitat

during the species’ breeding season.
¯ Species goals. Without compromising com-

pensation goals, implement land management Compensation Requirements. Approximately
practices to provide the greatest benefit to up- 17,110 acres of suitable Swainson’s hawk foraging habi-
land wildlife species; enhance breeding habitat tat were present on the DW project islands in 1987
for waterfowl, roosting habitat for greater sand- (Table 5). Suitable foraging habitat includes farmed and
hill cranes, and nesting habitat for Swainson’s fallow agricultural fields, pastures, herbaceous uplands,
hawks; and provide potential habitats for other and exotic marsh habitat. Approximately 10,048 acres of
special-status species. Species goals should be suitable foraging habitat would be lost with project
implemented to enhance overall wildlife values implementation (9,021 acres on the reservoir islands and
associated with compensation habitats. 1,027 acres on the habitat islands) (Table 6).

¯ Other important goals. Implement best land Calculations used to determine compensation re-
management practices that do not detract from ~ts for the loss of 10,048 acres of foraging habi-
compensation and priority species goals to tat ~ based on DFG Swainson’s hawk mitigation guide-
enhance habitat conditions for other important lines (DFG 1993) and are described in the California
species or species groups, such as migratory Endangered Species Act biological assessment for DW

Delta Wetlands Project Habitat Management Plan for the
Delta Wetlands Habitat Islands

87-119DD~WIP 9~ September 1995

C--0621 50
C-062150



project impac~ on Swainson’s hawk and greater sandhill logical assessment (JSA 1995). Approximately 7,028
crane (JSA 1995). Based on DFG guidelines, approxi- acres of suitable crane foraging habitat are required to be
mately 6,708 acres of suitable Swainson’s hawk habitat maintained on the habitat islands to compensate for
are required to be managed and protected on the habitat project impacts (Table 4).
islands to compensate for project impacts (Table 4).

Compensation Provided on the Habitat Islands.
Compensation Provided on the Habitat Islands. Seven habitat types created on the habitat islands will

Six habitat types will be created and managed on the provide suitable greater sandhill crane foraging habitat:
habitat islands to provide suitable Swainson’s hawk fields of corn rotated with wheat, small grain fields,
foraging habitat: fields of corn rotated with wheat, small : mixed agriculture/seasonal wetlands, seasonal managed
grain fields, mixed agriculture/seasonal wetlands, sea- wetlands, seasonal ponds, pasture/hay fields, and herba-
sonai managed wetlands, pasture/hay fields, and herba- ceous uplands. A total of 7,673 acres of potential crane
ceens uplands (Table 4). A total of 7,539 acres, approxi- foraging habitat, approximately 645 acres more than
mately 830 acres more than required for compensation, required for compensation, will be developed on the
will be developed on the islands (Table 7, Figures 2 and islands (Table 11, Figures 2 and 3). To reduce the
3). impact of hunter disturbance on foraging cranes, three

closed hunting zones will be established on the habitat
Compensation acreages will be managed also to islands (Figures 4 and 5).

provide foraging habitat that is of higher quality than that
normally associated with these habitat types. Beneficial Compensation acreages will be managed also to
management practices will include periodically mowing provide foraging habitat that is of higher quality than that
densely vegetated habitats to increase prey accessibility normally associated with these habitat types. Beneficial
and maintaining upland border strips around seasonal management practices will include leaving unharvested
wetlands to provide refugia for prey species (e.g., strips of corn in cornfields, periodically mowing densely
meadow voles) during flood periods (Table 8). vegetated habitats to improve access for foraging cranes,

and maintaining dry or shallow-water conditions favored
as roost sites by cranes in portions of habitats managed to

Greater Sandhill Crane attract wintering waterfowl (Table 12).

Greater sandhill crane is a state-listed threatened
species. Greater sandhill cranes winter in the Delta and Jurisdictional Wetlands
are generally present from October through March.
Water storage on the reservoir islands will result in the Project impacts on wetlands protected under Section
permanent loss of foraging habitat for wintering greater 404 of the Clean Water Act and Section 10 of the Rivers
sandhill cranes, and Harbors Act of 1899 and compensation requirements

for the loss of those wetlands arc described in detail in
Compensation Requirements. Approximately Appendix G5 of the EIR!EIS and arc summarized in

14,295 acres of suitable greater sandhill crane foraging Table 4.
habitat were present on the DW project islands in 1987
(Table 9). Potential foraging habitat included corn, Compensation Requirements. Ten types ofjuris-
wheat, mile, and fallow agricultural fields; pastures; dictional wetland (i.e., artificial wetland) habitats are
herbaceous uplands; and exotic marsh habitats. Approxi- affected by the project: riparian woodland, riparian
mately 7,028 acres of suitable foraging habitat would be scrub, freshwater marsh, exotic marsh, open water, canals
lost with project implementation (6,601 acres on the and ditches, grain and seed crops, annual grassland,
reservoir islands and 427 acres on the habitat islands) exotic perennial grassland, and unvegetated disturbed
(Table 10). areas (Table 13).

DFG has not established formal guidelines for deter- Approximately 394 acres of jurisdictional wetlands
mining compensation requirements for the loss of forag- would be lost on the reservoir islands with DW project
ing habitat for greater sandhill cranes. Consequently, the implementation (Table 13). Approximately 2 acres of
HMP team established a mitigation objective of replacing riparian scrub and freshwater marsh habitats on Bouldin
the affected foraging habitat acreage at a ratio of 1:1. Island and Holland Tract-would be affected by construe-
Methods used to derive compensation requirements are ¯ tion of recreation facilities adjacent to levees. Some
described in the California Endangered Species Act bio- existing freshwater marsh areas will be expanded or

Delta Wetlands Project Habitat Management Plan for the
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incorporated as inclusions into other wetland habitatand early January. Water storage on the reservoir islands
types. C, ompensafion will also be required for 78.2 acreswill result in substantial loss of the existing foraging
of exotic marsh habitats on Bouldin Island and Hollandhabitat for wintering waterfowl.
Tract (Table 13) that will be converted to higher quality
wildlife habitats. Compensation Requirements. Approximately

19,380 acres of foraging habitat were present on the DW
Compensation Provided on the Habitat Islands. project islands in 1987 (Table 14). Some waterfowl

A total of 8,348 acres of riparian woodland, riparian foraging values are provided by sixteen habitats, includ-.
scrub, emergent marsh, seasonal managed wetland,ing corn, wheat, milo, and fallow agricultural fields;
mixed agriculture/seasonal wetland, permanent lake,pastures; herbaceous uplands; and marsh habitats.
corn/wheat fields, small grain fields, canals, and herba-Waterfowl forage values will be degraded on approxi-
ceons upland habitats will be created on the habitatmately 10,514 acres on the reservoir islands (Table 14).
islands (Table 3, Figures 2 and 3). The dominant plantUnder existing agricultural management practices, these
species associated with these habitats will be thosehabitats provide low tomoderate waterfowl forage values
presently found in the Delta region. (JSA 1993).

Riparian woodland and scrub compensation habitats Results of the HEP analysis (JSA 1993) (see Chapter
will be developed primarily through increases in the sizes3H, "Wildlife’, in the EIR/EIS) were used by the HMP
of existingriparianhabitatsorby establishment of woodyteam as a guideline for determining compensation
riparian vegetation adjacent to perimeter levees andrequirements for wintering waterfowl. The team deter-
interior canals. Emergent marsh habitats will be devel-mined that compensation for lost foraging habitat could
oped to compensate for loss of freshwater marshes andbe achieved on approximately 8,220 acres ffcompensa-
will be dominated by rules and cattails. Compensationtion habitats were managed as described in this HMP
for project impacts on exotic marsh habitat and unvege-(Table 2).
tared disturbed areas will be achieved through establish-
ment of approximately 3,761 acres of seasonal managed Compensation Provided on the Habitat Islands.
wetland and mixed agriculture/seasonal wetland habitatsFour habitat types will be created and managed specifi-
dominated by watergrass and smartweed. Two largecally to provide high-value foraging habitat for wintering
lakes will be established on Bouldin Island to compensatewaterfowl: fields of corn ~otated with wheat, mixed
for the loss of open-water habitat associated with the twoagriculture/seasonal wetlands, seasonal managed wet-
blowout ponds on Webb Tract. lands, and pasture/hay fields’(Table 4). Approximately

6,549 acres of these habitats will be developed on the
Compensation for the loss of open water associatedhabitat islands (Table 15). An additional 1,670 acres of

with canals and ditches on the reservoir islands would besmall grain fields, seasonal ponds, emergent marshes,
achieved with the anticipated increase in the number oflakes, and herbaceous uplands will also provide wintering
canals and ditches that would be required to managewaterfowl forage values, though of lower value than habi-
permanent and seasonal wetland habitats on the habitattats speeitieal~y managed as foraging habitat for wintering
islands. Establishment of corn/wheat fields, small grainwaterfowl (Table 15, Figures 2 and 3). Three closed
fields, and mixed agriculture/seasonal wetland habitatshunting zenes will be established on the habitat islands to
would offset the loss of grain and small seed crops. Man-provide undisturbed foraging are~ (Figures 4 and 5).
agement of herbaceons uplands to be established on the
habitat islands specifically for wildlife would offset the Compensation acreages will be managed to provide
loss of grassland habitats that constitute jurisdictionalforaging habitat that is of higher quality than that nor-
wetlands on the reservoir islands (Table 2). mally associated with these habitat types. Beneficial

management practices will include periodically mowing
densely vegetated wetlands before flooding to provide

Foraging HabRat for Wintering Waterfowl open areas, harvesting only a portion of corn and wheat
crops to increase food abundance, and flooding harvested

Large numbers of wintering waterfowl, primarily fields and wetlands sequentially to increase the length of
swans, geese, and dabbling ducks, use the agriculturalthe period during which foraging habitat is available
islands in the Delta. Typically, wintering waterfowl use(Table 16).
the Delta from mid-August through mid-April.
Currently, the period of peak waterfowl use and highest
foraging values on the DW project islands is December

Delta Wetlands Project Habitat Management Plan for the
Delta Wetlands Habitat Islands
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Specie~ Goal~ and’Objectives Existing and created riparian woodland and scrub
habitats will provide suitable potential nest’trees for
Swainson’s hawks. Habitat islands will be managed to

The primary consideration in developing habitatprotect approximately 122 acres of existing riparian
island design and management criteria was to ensure thathabitat, and 265 acres of additional riparian habitat will
state and federal agency compensation requirements arebe created (Table 3). Trees in newly established habitats
achieved. DW and the HMP team, however, recognize are expected to be of sufficient size in 15-20 years to be
that the habitat islands could also be managed to benefitused by hawks for nesting.
other species groups of local or regional importance
without affecting compensation habitat values. Species
goals and objectives include managing habitats to offsetRoosting Habitat for Greater Sandhili Cranes
project impacts on upland wildlife species, increasing
habitat availability for special-status species that occur or Greater sandhill cranes use traditional roosts fi’0m
could occur on the habitat islands, and enhancing water-year to year and typically select roost sites that are remote
fowl breeding habitats, and relatively free of human disturbances or other

disturbances. Historically, large tracts of shallow-flooded
and sparsely vegetated wetlands were used as roosts.

Upland Wildlife Species Today, most roost sites are on lands managed as duck
clubs. These sites typically consist of shallow-flooded

Water storage will result in an almost total loss offields 100 acres or larger in size. Cranes currently
habitat for upland wildlife species on the reservoirforage, but are not known to roost, on the DW project
islands. Upland habitats could develop on the reservoirislands (JSA 1995).
islands during extended nonstorage periods; however,
resident species, such as ring-necked pheasants and In the Central Valley, cranes usually forage within 2-
California voles, would be displaced after the initial3 miles of roost sites. To increase the attractiveness of
storage event and would be unlikely to recolonize thecrane foraging habitats, and to foster the adoption by
islands in substantial numbers. Acreage of uplands willcranes of the habitat islands as a traditional winter use
also be reduced on the habitat islands during fall andarea, some seasonal managed wetlands in the closed
winter wetland flood periods, hunting zone on eastern Bouldin Island (Figure 3) will be

mowed and flooded in a manner that will optimize their
Approximately 990 acres of small grain fields andvalue as potential crane roost sites (Tables 2 and 12).

herbaceous upland will be managed specifically to pro-Oher wetland habitats that are not specifically managed
vide upland habitat values on the habitat islands (Tableas potential roost sites, however, could also serve as
3). An additional 6,683 acres of fields of corn rotated roosts.
with wheat, mixed agriculture/seasonal wetlands, sea-
sonal managed wetlands, seasonal ponds, and pasture/hay
fields will provide upland wildlife habitat values duringWaterfowl Breeding HabRat
periods when they are not flooded to provide wintering
waterfowl or greater sandhill crane habitat. The juxta- Mallards, cinnamon teal, gadwall, and wood ducks
position and management of these habitats would sub-are the predominant nesting duck species in the Delta.
stantially offset project impacts on upland wildlifeTo breed successfully, ducks need suitable nesting and
species, brood habitats near each other. A shortage of suitable

brood water, combined with intensive farming, results in
poor waterfowl breeding success on the DW project

Nesting Habitat for Swainson’s Hawks islands.

Swainson’s hawks generally nest in large, mature Approximately 5,490 acres of small grain fields,
trees. Most nest sites in the Central Valley are associatedpasture/hay fields, mixed agriculture/seasonal wetland,
with riparian habitats. Swainson’s hawks use traditionalseasonal managed wetland, seasonal pond, emergent
nesting territories and typically return annually to nest inmarsh, and herbaceous upland habitats created on the
the same or nearby trees. Swainson’s hawks do not cur-habitat islands will provide suitable nesting cover for
rently nest on the DW project islands; however, a small. upland and wetland nesting species (Table 3). Harvest of
number of pairs are known to nest in the Delta (JSAsmall grain fields will be delayed until after most water-
1995). fowl nesting has occurred. DW also proposes to install
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approximately 800 waterfowl nesting boxes and plat-
forms on the two islands (Table 2), which would benefit Other Project Features ~
waterfowl nesting, and Benefits

Suitable brood water will be provided through devel-
opment of seasonal ponds, emergent marshes, and perma- Recreation
nent lakes and deferral of drawdown on some seasonal
managed wetlands until July 15 of each year (Table 2). Hunting of waterfowl and upland game birds is the
Borrow ponds, camals, and ditches will also provide primmy recreafioo~ a~tivity that will be conducted on the
lower quality brood habitat values, islands. To aecommodate hunters and their guests, up to

16 recreation fszilities will be established on perimeter
levees (Figures 2 and 3). The Bouldin Island airstrip,

Other Special-Status Specie~ which is located in the east Bouldin Island closed hunting
zone (Figure 4), will be available for use by hunters and

In addition to Swalnson’s hawk and greater sandhill other recreationists to fly to the island. Restrictions have
crane, approximately 22 special-status species occur or been placed on fixed-wing and helicopter use of the
could oecur on the project islands (Table 17). The habitat islands to reduce disturbances to wildlife; these
quality and area of habitats presently available to sp~ial- restrictions are presented in Table 19. Fixed-wing
status wildlife will be substantially inereased. Long-term aircral~ will be permitted to land and take off from the
establishment ofc~npensafion riparian and wetland habi- Bonldin Island airstrip only between 12:00 p.m. and 2:00
tats may also attract species that currently are not found p.m. on hunt days during the waterfowl season. This
or that are found only infrequently, such as tricolored restriction on the period during which the airs~p may be
blackbird and peregrine falcon. Table 17 lists the spe- used is imposed to reduce aireraf[ disturbance of greater
cial-status species that may benefit from establishment of sandhill cranes and waterfowl using the closed hunting
compensation habitats, zone and other portions of the island on days when they

would also be subjected to hunter disturbance. DW will
Populations of five special-status plant species be required to monitor the effects on greater sandlfill

(Snisun Marsh aster, Mason’s lilaeopsis, California cranes and waterfowl resulting from aircraf~ use of the
hibiscus, Delta tule pea, and Delta mudwort) are found on airstrip on hunt days to ensure that aireraf[ are not affec- ~
extefi~ perimeter levee slopes of the habitat islands (see ting their use of the island (see ~Compensation Monitor-
Chapter 3G, "Vegetation and Wetlands", of the EIR/EIS). ing Program and Performance Standards", below).
Before recreation facilities, pump stations, or other pro-
ject facilities are cons~ted on perimeter levees, surveys Hunting Program. Hunting of waterfowl, pheas-~
will be ~ted at proposed facility locations to ensure ants, mourning doves, and snipes will be permitted on the
that special-status plant populations will be avoided, islands in compliance with DFG hunting regulations.

Before and after the waterfowl season, fin’bearers and
unprotected wildlife species also may be hunted or

Other Important Goals trapped. A moderate level of waterfowl hunting is
and Objectives required to disperse waterfowl and prevent severe disrup-

tion of existing waterfowl use patterns in the Delta-
Cenlral Valley region. The hunting program is designed

Design and management of the habitat islands to to provide recreational hunting opportunities without
meet compensation and species goals and objectives will compromising compensation objectives (Table 19).
also provide substantial benefits to several other impor-
tant species groups, including migratory and wintering Four types of hunting zones will be established on
shorebirds, other rapt~s, wading birds, other water birds, the habitat islands: closed hunting zones, free-roam hunt-
and riparian-associated wildlife species (Table 18). ing zones, upland game free-roam hunting zones, and
Habitat on the DW project islands for these species spac~d-blind hunting zones (Figures 4 and 5). To ensure
groups is currently limited or is of relatively low quality, that compensation objectives for greater sandhill cranes
The HMP also calls for reestablishment of native Central and waterfowl are met during hunting seasons, two closed
Valley plant ccramunifies, such as riparian woodland and hunting zones will be established on Bouldin Island and
s~rub, herbaceous upland, and wetland habitats, that are one closed zone will be established on Holland Tract
~rrenfly uncommon in the Delta. Wetland habitats will (Table 20, Figures 4 and 5), and restrictions will be
include forested wetlands that flood seasonally (Table 2). placed on the number of hunters and on hunting periods
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(Tables 19 and 21). With the exception of a small tract DESIGN AND OPERATION OF
adjacent to the northern edge of the Holland Tract closed THE HABITAT ISLANDS
zone, l~ee-roam hunting vdll be prohibited adjacent to
closed zones to reduce the potential for hunters to disturb
wildlife that use the closed zones. Only spaced-blind Habitat Design
hunting, which restricts hunter movement, will be
allowed adjacent to dosed zones (Figures 4 and 5).

Design Criteria
Other R~reation. Other permissible recreation on

the habitat islands includes skeet and trap shooting, To meet HMP goals and objectives, the HMP teaun
wildlife observation tours, fishing, picnicking, and camp-establistmt design criteria to guide the design process for
ing (see EHUEIS Chapter 3J, "Recreation and Visualthe habitat islands. These criteria included considerations
Resources’). Table 19 describes restrictions placed onfor habitat types, juxtaposition of habitats, and size
these activities to ensure their compatibility with com-requirements necessary to meet compensation manage-
pensation objectives, merit goals; physic.aft constraints to design; best manage-

ment practices for wildlife; compatibility with recrea-
tional hunting; and reduction of island subsidence.

Incidental Water Storage Specific design criteria included the following:

DW may use the habitat islands for incidental water a Manage only those habitat types that can be
storage for water transfer, banking, or future discharge feasibly established and sustained in the Delta
and sale. Use of the habitat islands for these purposes region.
shall be approved by DFG and the Habitat Management
Advisory Committee (HMAC) (see "HMP Implementa- ¯ Give priority to the habitat types that have the
fion Responsibilities and Authorities’, below). To ensure highest potential for meeting compensation
that use of the islands for water storage is compatible objectives.
with the goals and objectives of the I-IMP, DFG and the
HMAC shall review siting of conveyance facilities, other ¯ Distribute habitat types and acreages between
associated infrastructure, water management operatiom, th~ two habitat islands by considering the rein-
and other storage operation features that may be associ- tive potential of each island to meet compensa-
ated with proposed DW water storage operations., tion objectives (e.g., greater sandhill cranes

winter predominantly on Bouldin Island, so
lecating and managing crane habitats should be

Reduction of Island Subsidence emphasized more on Bouldin Island than on
Holland Tract).

Farming of organic peat soils on Delta islands great-
ly accelerates the rate of subsidence (Bay-Delta Over- ¯ Combine and juxtapose habitat types to in, ease
fight Council 1993). Agricultural practices such as disk- overall habitat value of the islands or portions
ing and plowing increase the rate of subsidence on of the islands for particular species or species
islands by exposing peat soils and causing them to oxi- groups.
dize and decrease in volume. The rate of subsidence on
the habitat islands will be substantially reduced by the ¯ Establish habitat units that are large enough to
conversion of approximately 2,660 acres of intensively allow effective management and to ensure use
farmed habitat to seasonal managed wetland, mixed by target species.
agricnlture/seasonal wetland, emergent marsh, seasonal
pond, lake, riparian, and upland habitats that require ¯ Take advantage of, rather than disrupt, large
relatively tittle ground disturbance to maintain. Corn and existing infrastructure features, such as major
wheat will not be grown within 400 feet of island peri- canals and drains, access roads, the Bouldin
meters and only pasture and herbaceous upland habitats Island airstrip, and other structures.
will be developed within 200 feet of island perimeters to
reduce subsidence adjacent to perimeter levees. ¯ Avoid potential undcrutilization of high-value

habitats by wildlife that may r~ult fi’om traffic
disturbance, and minimize the potential for road
kills by not establishing high-value habitats for
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special-status species and waterfowl adjacent to Delta diversions and alternate water sources (e.g., seep-
State Route (SR) 12. age water) if necessary.

¯ Use infommtion about the islands’ natural tope- Corn Rotated with Wheat. A total of 2,584 acres
graphy and soil suitability (e.g., sand versus of corn will be established initially on the islands. To
peat soils) to determine the placement of up- maintain productivity in. the Delta, corn should be rotated
land, wetland, agricultural, and lake habitats, with wheat every fourth year. In any one year, 25% of the

acreage of this habitat on each island will be planted in
¯ Designate areas closed to hunting to help estab- wheat.

lish traditional wintering populations of greater
sandhill cranes and waterfowl by providing Cornfields are to be managed primarily to corn-
minimally disturbed habitat areas, pensate for project impacts on foraging habitat for winter-

ing swans, geese, and greater sandhill cranes. This
¯ Locate the intensive agricultural habitats away habitat also provides high forage value for wintering

from the perimeter levees to reduce the rate of ducks and moderate forage value for Swainson’s hawks
subsidence, during a sh~ period following harvest and fall flooding.

¯ Design the island habitats to be compatible with Corn will be rotated with spring wheat at suitable
provisions of the Special Flood Control Project sites. In the Delta, corn is typically rotated with winter
Program (Section 12316[e] of the California wheat: use of spring wheat, however, would provide
Water Code) as stipulated by the Delta Flood higher waterfowl and crane forage value during fall and
Protection Act ell 988. early winter. Wheat fi~lds also provide nesting cover for

ducks and other ground-nesting birds and, following
harvest, foraging habitat for Swainson’s hawks.

Initial Construction llesign
Small Grain Crops. A total of 258 acres of fields

Figures 2 and 3 present the habitat design plans for will be planted in small grains. This habitat type initially
Bouldin Island and Holland Tract, respectively. Figures will be planted in winter wheat; however, barley, oats, or
6 and 7 illustrate a representative cross section of each other grains may be used on suitable sites. To maintain
habitat island. Table 3 presents a summary of acreages productivity and provide diversity, approximately 25% of
of habitat types to be established on the habitat islands, each wheat field will be planted with a barley/vetch seed
Minor modifications to the design may be made during mix, which will be rotated through fields every 4 years.
project engineering and construction to accommodate
site-specific constraints identified during those phases of Small grain fields are primarily to be managed to
the project, provide nesting cover for ducks. Fields will also provide

herbaceous forage for waterfowl and cranes following
germination in spring, and suitable Swainson’s hawk

Habitat Descriptions and Species Objectives foraging habitat following harvest in July.

Table 2 summarizes construction and management Mixed Agriculture/Seasonal Wetland. A total of
guidelines for each of the isiand habitats. Management 1,645 acres of mixed agriculture/seasonal wetland habitat
guidelines may be adjusted in future years to improve the will be initially established on the islands. This habitat
efficiency of habitat island management as long as the type consists of strips of dwarf corn interspersed among
goals of the HMP. are not compromised (see "HMP seasonal wetlands dominated by watergrass and smart-
Implementation Responsibilities and Authorities", be- weed.
low).

Mixed agriculture/seasonal wetland cells are to be
Tables 8, 12, 16, 17, and 18 describe how each managed primarily to compensate for project impacts on

island habitat type and management prescription will wintering waterfowl. Interspersing corn with wetlands is
achieve objectives for compensation species and other a relatively new waterfowl management concept. This
species groups. To ensure the availability of water to type of wetland has been established on nearby Mande-
irrigate and flood compensation habitats, island infra- ville Island for several years. There, it receives high use
stmc, aa-e will be designed to allow delivery of water from by dabbling ducks; white-fronted geese also forage on the

island, especially in spring (McLandress pers. comm.).
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The value of mixed agriculture/seasonal wetland habitats managed in one of three ways: rewrse hydrologic cycle,
to swans and geese, however, is not known. Corn is the a combination of reverse hydrologic cycle and permanent
prefen’ed foraging habitat for these species in the D~lta water, and late-season drawdown.
re,ion.

Reverse-cycle ponds are flooded from February
Dry to shallow-flooded portions of cells will also through July. This reverse flooding cycle establishes

provide suitable crane foraging areas and, following higher densities of invertebrates, which are essential
spring drawdown, dense vegetative growth in cells will duckling food items, than do the typical wet winter/dry
provide nesting cover for ducks and other ground-nesting summer conditions associated with natural Central Valley
species. Portions of each cell will be mowed in mid-sum- flood periods. Approximately 70% of each combination
mer to enhance Swainsun’s hawk foraging habitat quality pond will be under reverse-cycle management. The
by reducing vegetation height, remaining pond area will be deeper and, except during

vegetation maintenance periods, will be permanently
Seasonal Managed Wetland. A total of 2,116 flood~ To provide brood habitat in areas that cannot be

acres of seasonal managed wetland habitat will be estab- managed in a reverse cycle becaus~ of seepage that
lisbed initially on the islands. This habitat type will precludes maintaining water in ponds, portions of some
czmsist of seasonal wetlands dominated by watergrass and seasonal managed wetlands will not be drawn down until
smartweed. Species management objectives for season- August.
ally managed wetland cells are the same as described for
mixed agriculture/seasonal wetland cells. Permanent Lakes. Two permanent lakes of 50

acres and 60 acres will be established on Bouldin Island.
Pasture/Hay. A total of 204 acres of pasture and The primary purpose of the lakes is to compensate for the

hay fields will be established initially on the islands, loss oftbeWebb Tract blowout ponds. To provide diver-
Fields will be seeded with suitable grass/forb mixes and sity of vegetation, the lake bottoms will be contoured to
will be managed primarily to provide foraging habitat for provide water depths ranging from 3 feet to 6 feet during
cranes and Swainson’s hawks, summer. Shoreline contours will be designed to allow

riparian, emergent wetland, and herbaceous vegetation to
@proximately 25% ofesch pasture/hay field will be become established.

harvested in early spring and summer to reduce vegeta-
tive cover and provide Swainson’s hawk foraging areas. During winter, the lakes will provide resting areas
In fall, fields will be mowed to less than 2 inches in for waterfowl. To enhance these values, the lakes will be
height and shallow-flooded to enhance the availability of closed to hunting and portions of the lakeshore will be
invertebrate prey for cranes. Pasture/hay fields also will managed to provide suitable waterfowl loafing habitat.
provide late winter herbaceous forage for waterfowl. The lakes will provide brood and foraging habitat for

waterfowl and other water birds throughout the year.
Seasonal Ponds. A total of 134 acres of small sea-

sonal ponds, ranging in size from 2 acres to 10 acres, will Herbaceous lJpland. A total of 732 acres ofherba-
be established. Seasonal ponds are not required as corn- ceous upland initially will be established on the islands.
pensation for project impacts. Seasonal ponds, however, Herbaceous uplands will consist of a mix of native and
shall be designed and constructed first and foremost to exotic grasses and forbs. Most uplands will be associated
provide habitat function and values for wildlife. If DW with perimeter levees. Seasonal managed wetland and
discontinues or changes management of seasonal ponds mixed agriculture/seasonal wetland habitats (when dry),
in future years, DFG and the HMAC will be notified. Re- internal levees, and field border strips will also provide
placement habitats for seasonal ponds proposed by DW habitat values similar to those associated with herbaceous
must be compatible with the goals and objectives of the uplands.
I-IMP and shall be approved by DFG in consultation with
the HMAC. Herbaceous uplands will be managed primarily to

compensate for project impacts on Swainson’s hawk,
Seasonal ponds will be managed primarily to pro- greater sandhill crane, and other upland nesting or forag-

vide high-quality duck brood habitat. Seasonal ponds ing species, such as red-tailed hawk, mallard, ring-necked
will also provide brood habitat for other water birds, such pheasant, western meadowlark, and voles. A portion of
as pied-billed grebes, and foraging areas for wading birds herbaceous uplands will be mowed after July 15, follow-
and shorebirds. D~ending on water management con- ing the nesting season, to reduce vegetative cover and
straints associated with each pond location, ponds may be increase raptor and crane foraging values associated with
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these habitats. Unmowed areas will provide refugia for be maintained. Willow shrubs and trees will be the
rodents and other species associated with dense upland dominant plant species in these habitats.
vegetation.

The primary management objective for establishing
Emergent Mar~h. A total of 402 acres ofperma- this habitat is to compensate for the loss of Section 404

neat emergent marsh dominated by tale and cattail will be jurisdictional wetlands as defmed under the Clean Water
established on the habitat islands. Emergent marsh will Act. Riparian scrub will be created and maintained in
be established primarily to compensate for the loss of relatively large tracts in association with riparian wood-
Section 404 jurisdictional wetlands as defined under the land habitats. Riparian scrub vegetation is also expected
Clean Warn- Act and to benefit marsh-dependent species, to become estzblished naturally along ditches, canals, and
Emergent marsh vegetation will be managed to provide levees; howev~, vegetation may be removed periodically
40%-70% open water. Marshes will be flooded from a to maintain essential water management functions of
saturated soil condition to a depth of 3 feet and will be these features. Some willow scrub areas may be shallow
drained periodically so that emergent vegetation can be flooded during winter to recreate historical Central Valley
removed when marshes exceed approximately 60% flood conditions, which will provide winter foraging
cover. Smaller tracts of emergent marsh vegetation will areas for some dabbling duck species.
also exist in other wetland habitats, canals, and ditches.

Riparian scrub habitats are expected to support a
Emergent marsh will provide habitat for waterfowl wide diversity of wildlife. Large populations of insects

and other water birds, as well as nesting and foraging and other invertebrates are typically associated with this
habitat for rails, yellow-headed blackbirds, red-winged habitat, and high densities of resident and migratory
blackbirds, marsh wrens, and other marsh-dwelling insectivorous birds, such as western flycatchers, yellow
species. Marshes will also provide potential nesting warblers, and Wilson’s warblers, may be attracted to this
habitat for tricolored blackbird, a special-status species habitat type. Several species of voles and mice, and
not known to currently occur on the DW project islands larger mammals, such as raccoons and beavers, are also
(Table 17). associated with scrub habitats.

Borrow Ponds. Onsite borrow material will be Riparian scrub habitat is expected to climax as
needed to improve perimeter levees and construct inner cottonwood-willow-dominated riparian woodland. Con-
levees required for initial project construction. Excava- sequently, maintenance activities, such as burning,
tions associated with habitat establishment will provide mechanical clearing, or application of herbicides are
sufficient borrow material for levee work on Holland expected to be required to maintain a portion of riparian
Tract. Borrow material available from habitat construc- scrub habitat in future years.
lion on Bouldin Island, however, is not sufficient to meet
borrow requirements on that island. For additional Riparian Woodland. Approximately 143 acres of
borrow to be obtained, approximately 90 acres of sand riparian woodland will be established on the habitat
deposits will also be excavated on Bouldin Island islands. Approximately 99 acres of existing riparian.
(Figure 2). woodland will also be maintained. Riparia~ woodland

overstory will be dominated by mature cottonwood and
Borrow sites will maintain permanent water once willow trees. Midstory trees and shrubs will include

excavations have penetrated the water table. Wildlife alder, box elder, ash, wild grape, willows, and elderberry.
values associated with these ponds are expected to
degrade over time because of the periodic disturbances The primary management objective for establishing
associated with continued borrow extraction, deepening this habitat is to compensate for the loss of Section 404
of pond bottoms, and destabilization of shoreline areas, jurisdictional wetlands as defined under the Clean Water

Act. Riparian woodland will be created and maintained
Borrow material will also be required for long-term in relatively large tracts in association with riparian scrub

levee maintenance activities. To meet these needs, addi- habitats.
tional borrow ponds may be created in future years.

Once established, riparian woodland habitats are
Riparian Scrub. A total of 122 acres of riparian expected to support the greatest diversity of wildlife

scrub will be created and maintained on the islands. With species among the island habitats. Large trees associated
the exception of willows that may be removed for levee with forests provide suitable nest sites for Swainson’s
maintenance, 40.acres of existing riparian scrub will also hawks and other tree-nesting raptors, American crows,
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great egrets, and great blue herons. Cavities associated Annual Operating Plans
with older trees provide nest or roost sites for numerous
species, inoluding American kestrels, woodpeckers, bats, DW will develop and submit an annual operating
wood duoks, and raccoons. The dense foliage of the plan (AOP) to the SWRCB Chief of the Division of
forest canopy also provides hunting perches for aerial Water Rights, the Corps, DFG, and the HMAC (see
foraging species, such as ash-throatcd flycatchers, and "HMP Implementation Responsibilities and Authorities’,
species that forage for prey on the ground, such as west- below) for approval by May 15 of each year. Elements to
ern bluebird and northern flicker. To provide winter be addressed in the AOP will include:
foraging areas for some dabbling duck species, some
woodlands will be shallow-flooded during winter, re~’e- ¯ pesticide and herbicide use;
ating forestedofloodplain conditions that historically
occurred in the Cena-al Valley. ¯ the hunting program;

Lake lsland~. Tea islands, ranging in size from 0.2 n a summary of the previous year’s hunter atten-
acre to 0.5 acre, will be constructed in the Bouldin Island dance, harvest, and violations of HMP hunting
lakes and contoured to support emergent vegetation. The use resth’ctions;
primary management objective of these islands is to
provide nesting and escape cover for waterfowl. ¯ the anticipated maintenance program;

Wetland Islands. Small islands, ranging in size ¯ water management operations;’
from 0.01 acre to 0.02 acre, will be constructed in corn/
wheat rotation, mixed agriculture/seasonal wetland, and ¯ levee maintenance requirements;
seasonal managed wetland habitats. During flood peri-
ods, these islands will provide waterfowl loafing sites and ¯ borrow requirements and excavation locations;
refugia for small mammals.

¯ farming operations; and

Long-Term Management ¯ types, acreages, and juxtaposition of habitats.
of the Habitat Islands

Schedule for Implementation
Allowance for Adjustments to Improve Management
Efficiency

Necessary work related to constructing habitats will
The HMP describes initial habitat design and estab- be completed within 2 years fi’om the date when operat-

lishment and outlines the way in which habitats will be ing permits are issued. Related activities include grading;
managed to meet compensation objectives and other excavations; installation of plantings, siphons, and
management objectives. The intent of long-term habitat pumps; construction of inner levees, canals, and ditches;
island management is to allow adjustments in habitat and improvements to perimeter levees.
acreages, design, and juxtapositions and habitat manage-
ment prescriptions in future years to improve efficiency
in habitat island management, as long as those adjust- HMP Implementation Responsibilities
ments do not compromise the goals of the HMP. Wildlife and Authorities
monitoring may be required to justify proposed changes
in island management to ensure that the proposed man-
agement would continue to meet HMP goals (see "Moni- General Oversight
toting Program and Performance Standards for Compen-
sation Habitat’, below). Restrictions placed on DW’s SWRCB’s Chief of the Division of Water Rights will
h .unting program and other activities may also be amend- have oversight responsibility to ensure that the HMP is
ed in future years ffmonitoring data indicate that higher implemented by DW in compliance with the provisions
levels ofhuraan activity can be allowed without compro- of DW’s water right permit. DW will be responsible for
mising compensation objectives, implementing the HMP and managing daily operation of

the habitat islands. DFG will be responsible for oversight
of daily DW operations to ensure permit compliance. In
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addi6on, DFG will have the authority to approve or deny Wa~r Act and Section 10 of the Rivers and Harbors Act
any requests by DW for deviations fi’om the HMP and of 1899.
subsequent AOPs.

The HMAC will be established by SWRCB to HMAC Re~ponalbilitle~
provide long-term technical oversight of habitat island
management. SWRCB will be responsible for desig- The HMAC will be responsible for:
hating agencies or organizations to serve on the HMAC.
Table 22 deseribes the agencies and types of organiza- ¯ reviewing DW and DFG proposals for changes
flees that could be represented on the HMAC. With the in the I-IMP and island management,
exception of DW, private organizations serving on the
team should have no monetary interest in DW or other ¯ coordinating with mosquito abatement districts
conflict of interest with the DW project. Representatives (MADS) to ensure compatibility of A OP activi-
from SWRCB staff and the Corps will serve in a non- ties with public health concerns,
voting role as liaisons between the lead agencies and the
I-]MAC. The DFG representative on the HMAC will not ¯ identifying and recommending research and
have authority to adopt or reject I-IMAC rccommen- monitoring requirements and implementation,
dations on behalf of DFG; approval or disapproval by
DFG of HMAC recommendations would be made ¯ reviewing monitoring data (see "Monitoring
through DFG agency plan-review processes. The Program and Performance Standards for Com-
SWRCB Chief of the Division of Water Rights will serve pensation Habitat", below),
as decision maker for disputes between DFG and DW.
Individual HMAC representatives and HMAC as a body ¯ identifying the need for implementing and for-
will not be able to bring disputes before SWRCB. mulating remedial measures (see "Monitoring

Program and Performance Standards for Com-
DW will provide reimbursement for expenses, pcnsationHabitat"),

including ~avel, and food costs, to HMAC represen-
tatives. ¯ reviewing AOPs, and

The HMAC will recommend that DFG approve, ¯ providing management recommendations to
reject, or amend DW’s management proposals and AOPs. DW and DFG for inclusion in AOPs.
The HMAC may consult with experts or interested
organizations or agencies, such as mosquito abatement Based on monitoring data, the HMAC will have the
districts, in formulating its recommendations for DFG authority to recommend to DFG and DW changes in
and DW. However, the HMAC cannot recommend types and quantities of island habitats that are not re-
changes in island management that conflict with appli- quired to meet minimum California Endangered Species
cable laws and regulations administered by DFG; the Act species and jurisdictional wetland mitigation require-
U.S. Fish and Wildlife Service (USFWS); the Corps; or ments.
other local, state, or federal agencies.

Table 23 describes the AOP and compliance report-
Although DFG will be a member of the HMAC, it ing schedules to ~be followed by DW and the HMAC.

also will have statutory authority over state-listed species, DW will submit to the HMAC by May 15 of each year an
independent of the HMAC. Therefore, DFG maintains AOP for the following year’s management of the islands.
auhhority to reject any HMAC-recommended changes in The HMAC will hold meetings as necessary from May 16
proposed island management that violate the Sec- to July31 (Tablc 23) ofcach year to initiate review of any
lion 2081 agreement between DFG and DW or that might changes in current island management requested by DW
adversely affect Swainson’s hawks, greater sandhill inits AOP for the following operating year (August 1 to
cranes, or other species listed under the California En- July 31). By July 31, the HMAC will inform DFG and
dangered Species Act. USFWS will have similar DW of whether proposed changes in management are
authority for federally listed species, and the Corps will approved or rejected or a monitoring period is recom-
have authority over management decisions that could mended to implement requested changes. If an approved
affect areas that are considered jurisdictional waters of AOP is not adopted by August l, the habitat islands
the United States pursuant to Section 404 of the Clean would be managed as described in the previous year’s

AOP until outstanding issues are resolved. Additional
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meetings may be held during the year as ne~led at the levee reinforcement, and habitat island facilities. The
request of DFG or DW to resolve management issues or plan will be submitted to SWRCB, the Corps, and DFG
conflicts, for approval. Disagreements between DW and DFG

during the plan approval process may be submitted to the
SWRCB Chief of the Division of Water Rights and to the

DFG Responsibmties Corps for resolution.

Initial Habitat bland Construction Oversight. The construction implementation plan will identify
DFG will be responsible for initial const~ction over- methods for avoiding impacts on sensitive habitats or
sight. The HMAC will not beresponsibleforoversight wildlife use areas (e.g., special-status species plant
of initial island construction because the HMAC will not populations or Swainson’s hawk nest sites) during con-
be structured to provide rapid resolution of conflicts struction. These methods may include using measures
between the HMP design requirements and unanticipated such as seasonal construction periods to avoid construe-
constraints on actual implementation of some plan tion during sensitive wildlife use periods or fencing
elements, sensitive habitats to exclude construction activity.

DW will submit construction specifications, includ- Elements of the plan will identify:
ing engineering plan drawings, for initial construction on
the islands to DFG for review. DFG will review the ¯ protocols for preconstruction surveys to
plans to ensure that habitats will be constructed as locate special-status plant populations,
described in the t-IMP. DFG will also designate a nesting California black rails on the water
biologist empowered to make immediate changes to the side of perimeter levees, nesting Swain-
plan to accommodate unanticipated physical constraints son’s hawks, and greater sandhill crane
to plan implementation encountered during construction, roosts;
Following construction, DW and DFG will submit to
SWRCB, the Corps, and the HMAC a report summar- ¯ measures that would bc instituted to avoid
izing changes in initial habitat island design made during affecting special-status plants, sensitive
construction, habitats, and state-listed wildlife species,

including restriction of construction activi-
Disagreements between DW and DFG during the ties to areas at least 200 yards f~om nesting

plan design or consm~ction phase may be submitted to California black rails;
the SWRCB Chief of the Division of Water Rights for
resolution. ¯ . construction monitoring methods and sche-

dule to be implemented to ensure corn-
Routine HMP Implementation Oversight. Chan- plianco with the construction implementa-

ges to AOPs may be required ffunforeseen circumstances tion plan;
encountered during the ol~’atng year (such as high water
table levels) render elements of the approved plan unfeas- ¯ �~isting sensitive habitats and wildlife use
ible or undesirable. DW may request the responsible areas; and
DFG biologist to approve such changes in the AOP. DW
and DFG will describe changes made to the previous ¯ potential remedial measures to compensate
year’s AOP and provide justifications for those changes for construction impacts not identified in
to the HMAC in the following compliance reporting the HMP.
p od (Table 23).

Following construction, DW will submit a report
describing success Of avoidance measures for construe-

CONSTRUCTION IMPLEMENTATION tion impacts to the SWRCB Chief of the Division of
PLAN Water Rights, the Corps, DFG, and the HMAC.

DW is required to develop a construction imple-
mentation plan following development of detailed con-
struction schedules, specifications, and plan drawings for
implementation of the HMP, associated infrastructure,
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MAINTENANCE PROGRAM borrow areas may be required in future years if su~eient
FOR THE HABITAT ISLANDS borrow is not available in the designated borrow areas to

meet maintenance requirements. Approval would be
required from DFG through,the HMAC if additional

DW will be required to engage in both predictable borrow areas are to be developed. Mitigation would be
and unpredictable maintenance activities to ensure thatrequired ffeomtxmmfion values would be affected by the
compensation objectives, and other habitat island valuesdevelopment of new borrow areas.
are maintained. It will also be necessary for DW to
protect levees and other island infrastructure with
periodic maintenance. This section describes the types ofWater Control
maintenance activities that could be carried out without
conflicting with the project’s compensation requirements. Permitted maintenance activities include removal or

control of vegetation in ditches and canals to ensure or
improve water delivery or drainage. Pumps, siphons,

Routine Habitat and Levee culverts, and other water control structures will be
Maintenance replaced, relocated, or installed as needed to accom-

modate maintenance needs or AOP objectives.

To construct and maintain compensation habitats and
other wildlife habitats, DW will engage in routine habitat- Fish Control
and levee-maintenance activities. DW is responsible for
acquiring and complying with all local, state, and federal Fish are expected to become established in the per-
agency permits that are required for implementing main-manent lakes to be created on Bouldin Island. DW will
tenance work. obtain necessary permits and control fish populations in

future years if fish (e.g., carp) adversely affect compen-
sation goals and objectives of the HMP as a result of their

Exterior Levee Maintenance effect on aquatic communities.

Exterior levee maintenance includes routine replen-
ishrnent of levees and crown fill to offset levee settlementFarm Operations
and erosior~ It also includes replenishment ofriprap and,
if necessary, removal of woody vegetation fi’om levees. DW will engage in a variety of activities necessary
When feasible, levee maintenance work should be limitedto create and maintain island habitats throughout each
to the period between late spring and August to minimizeyear. These activities include, but are not limited to:
disturbance to wintering waterfowl and greater sandhill
cranes. Roads along levee tops will be graded as needed ¯ disking, plowing, and other ground-disturbing
to maintain access, activities associated with seedbed preparation,

planting, and cultivation;

Interior Levee and Road Maintenance [] grading and excavating necessary to mhintain
wetland and island contours;

Interior levees and roads will require regular main-
tenance. After drawdown, some inner levees may be [] flights fi’om the Bouldin Island airstrip for agri-
refurbished, relocated, or removed to accommodate main- cultural operations;
tenance needs or AOP objectives. When feasible, these
activities should be conducted during summer. [] aerial or ground applications of agricultural

pesticides and herbicides approved by the U.S.
Environmental Protection Agency (EPA);

llorrow Excavations
¯ mowing or harvesting of agricultural, upland,

During periods of exterior and interior levee main- and wetland habitats; and
tenance, additional borrow material may be excavated by
DW from designated areas. When feasible, these aetivi- ¯ activities associated with irrigation, flooding,
ties should be conducted during summer. Additional and dewatering operations.
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Drought Conditiona
Special and Emergency
Maintenance Actions ~ sev~ drought periods, sufficient water may

not be available to DW to meet the prescriptions for
flooding ofecmpensafion habitat. Failure to meet annual

DW may be required to undertake management compensafion habitat preseriptions because of water in-
actions that could conflict with project compensation take restrictions will not constitute a violation of the
management requirements to protect against loss of project’s permit conditions.
compensation habitat values and property, to uphold state
and federal criminal laws, or to provide for human health
and safety. The HMP authorizes DW and governmental Outbrea~ of Dbeases Carried by Mosquito or Wild-
agencies to engage in activities that are necessary to life Vector~
eliminate imminent threats to public health, life, and
property. DW shall notffy DFGof any emergency actions Public health, agricultural, and fish and wildlife
h’~t h ave adversely affected habitat values and shall con- regulations administered by local, state, and federal
sult with DFG to determine corrective management agencies may require emergency dewatering of wetland
actions that may be needed to mitigate habitat impacts, habitats, hazing of wildlife, or application of pesticides to

prevent an imminent outbreak or spread of human
DW should first obtain DFG concurrence before diseases, domestic animal diseases, or wildlife diseases.

engaging in maintenance activities that conflict with the Failure to meet ~ prescriptions for annual compensation
HMP but that may be necessary to prevent potential habitat because of management actions required by
threats to public safety and property, responsible agencies to control the spread of human,

domestic animal, or wildlife diseases will not constitute
a violation of the project’s permit conditions.

Fire Suppression

Local and state fire protection agencies, within their Control of Trespassing and Poaching
authorities, may take any actions deemed necessary to
suppress wildland and structural fires. Failure to meet Authorized DW personnel and officials fi-om law
annual compensation habitat prescriptions because of enforcement agencies that have jurisdiction in the project
unintentional fire damage or damage incurred in the areas will have year-round access to all island areas to
course of suppressing fires will not constitute a violation control trespassing and enforce wildlife, fish, and other
of the project’s permit conditions, applicable laws. Routine trespass patrols should not be

permitted in closed hunting zones during hunting seasons.
However, DW may enter closed hunting zones to appre-

Flood Protection hend trespassers if it has demonstrable reason to believe
that someone has entered a closed hunting zone and if the

DW may engage in any activities necessary to con- appropriate enforcement agency has been notified.
duct levee repairs and other repairs to prevent imminent
breaches to perimeter levees, seepage to other islands, or
other threats offlcoding. Failure to meet annual compen- MONITORING PROGRAM AND
sation habitat prescriptions because of construction ’ PERFORMANCE STANDARDS
necessary to prevent imminent threats of flooding or to FOR COMPENSATION HABITAT
control flooding will not constitute a violation of project
permit conditions.

This section describes methods for monitoring vege-
tation and wildlife, compensation performance standards,

Levee Breaches and remedial measures that may be instituted if perform-
ance standards arc not achieved.

Failure to meet annual compensation habitat pre-
scfiptiens as a result of flooding caused by levee breaches The purpose of establishing monitoring and perform-
will not constitute a violation of the project’s permit ance standards is to identify the minimum quantity and
conditions, quality of compensation habitat that must be maintained

by DW and to ensure that compensation activities meet
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the requirements of CEQA and the conditions of DW’s successful establishment of each habitat type. DFG will
water right and Clean Water Act (Section 404) permits. ’also conduct or~site inspections to ensure that habitats are
Additio~ monitoring or performance standards that may graded, planted, and maintained in accordance with the
be required pursuant to the California Endangered Spe- approved specifications. I~. site-sp,ec, ific conditions
cies Act are not addressed in the HMP monitoring warrant deviation from the construction specifications,
program. DFG, the HMAC, and the Corps, with DW’s DFG will also have the authority to approve such
approval, can recommend changes in the monitoring deviations.
methods and performance standards and goals described
below if such changes will provide a more realistic basis
for assessing compensation success. All proposed Monitoring Schedule
changes must be agreed upon by DFG, the Corps, and
DW. Ccmsmmion monitoring will be performed through-

out th~ ¢xms~nx~ion paJod. The frequency of monitoring
Three types of monitoring programs will be imple- will be determined by DFG and may consist of both

mented: construction monitoring, compliance monitor- scheduled and unscheduled site inspections. Appro-
ing, and management monitoring, ximately 2 years are estimated for completion of con-

stnlction (i.e., monitoring years -I and 0).

I}W and I}FG Program
Responsibilities Monitoring Methods

DFG and the Corps will inspect the habitat islands
DW is responsible for implementing monitoring pro- during construction to ensure that the compensation

grams and remedial measures and for submitting moni- habitats are constructed as detailed in the approved
toting reporm to SWRCB’s Chief of the Division of Water construction specifications. After the compensation habi-
Rights, the Corps, DFG, and the HIvIAC. Monitoring tats are ccmsmmed, DW will provide DFG and the Corps
will be conducted by a qualified biologist or habitat with aerial photographs of the habitat islands. Aerial
restoration specialist funded by DW to supervise all photographs will be used to determine acreages of corn-
phases of the monitoring program, pensation habitats and ensure that the minimum compen-

sation acreage requirements described in the I-IMP have
DFG will be responsible for ensuring DW’s corn- been achieved.

pliance with the HMP through review of construction
specifications and performance of onsite inspections.
Compensation for DFG’s responsibilities in the monitor- Performance Standards
ing program will be addressed in a separate memoran-
dum of understanding between DW and DFG. Construction performance standards will consist of

compliance with construction specifications to be devel-
oped by DW and approved by DFG and the Corps (Table

Construct|on Monitoring 24). Variance from ~tion specifications is permis-
sible to allow for site constraints identified during con-
struction if such variance is approved by DFG or the

Construction monitoring is required to’ensure that Corps for jurisdictional wetland mitigation habitats. Any
compensation habitats are constructed in conformance disagreements that arise between DW and DFG during
with approved construction specifications, the construction period may be submitted to SWRCB or

the Corps for resolution.

Monltoring Respons|bil|ty

Construction monitoring will be implemented by
DFG and the Corps. Detailed grading and planting plans
for construction of compensation habitats will be sub-
mitted to DFG and the Corps for review. DFG and the
Corps will review these plans to ensure that contours,
planting methods, and hydrology are sufficient for
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Habitat Compliance Monitoring and of performance goals is to identify the need for manage-
Performanea Standards and Goals ment changes to improve the success of compensation

habitat and to ensure compliance with performance stand-
ards (Table 24) in order to avoid tbe potential imposition

Monitoring of mandatory remedial measures in monitoring years 4
and 10.

Compliance monitoring will be implemented to
ensure that the appropriate acreage of each habitat type is
constructed, that the management prescriptions for each Agricultural, Seasonal Wetland, and Herbaceous
habitat type arc implemented, and that hunting and other Upland Habitats
recreational activities are conducted as described in the
I-IMP and in subsequent AOPs (Figures 2, 3, 4, and 5; Agricultural habitats include corn fields rotated with
Tables 2, 3, 19, and 21). wheat, small grain fields in a barley/vetch rotation, and

pasture/hay fields. Seasonal wetland habitats include
The monitoring of compensation habitats will begin seasonal managed wetlands and mixed agriculture/sea-

the year afar construction of these habitats has been sonal wetlands. Seasonal ponds will be constructed by
completed (designated monitoring year 1). The purpose DW to provide high wildlife values (e.g., duck brood
of monitoring is to: habitat). These ponds do not require monitoring or com-

pliance with performance standards because they are not .
¯ document the footprint and acreage of each required to offset project impacts. D W, however, will be

habitat type; required to demonstrate that design and management of
seasonal ponds provide high habitat functions and values

¯ document successes in achieving performance for wildlife. If DW chooses to discontinue or change
standards and goals (see below); management of seasonal ponds, DFG and the HMAC will

be notified and replacement habitats will be identified and
¯ assess the adequacy and efficiency of methods constmct~ The replacement habitats must be approved

used to establish habitats; by DFG in consultation with the HMAC and must be
compatible with the goals of the HMP.

n document compliance with the prescriptions for
seasonal management of habitats; and                  Monitoring Responsibility. DW, DFG, and the

Corps are responsible for monitoring agricultural, sea-
m determine whether remedial measures must be sonal wetland, and herbaceous upland habitats to ensure

implemented, that management prescriptions described in Table 2 are
implemented. DW is required to record habitat manage-
ment activities, such as flooding and drawdown dates

Performance Standards and Goals (Table 23). DFG and the Corps are responsible for con-
ducting field inspections to ensure that management pre-

Performance standards are minimum management scriptions are implemented in compliance with the I-IMP.
standards that must be achieved within a specified period
to maintain compliance with the HMP goals and objec- Monitoring Schedule. Monitoring of agricultural,
tives. Failure to achieve performance standards may seasonal wetland, and herbaceous upland habitats is
require DW to implement remedial measures to maintain required annually for the project life. The monitoring
compliance with project permits, activities will occur throughout each year. The timing

and frequency of DFG site inspections are at the discre-
Compliance performance standards, presented in tion of DFG.

Table 24, have been established for monitoring years 4
and 10 and for the project life. Performance standards for Monitoring Methods. Agricultural, seasonal wet-
all compensation habitats over the life of the project are land, and herbaceous upland habitats will be monitored
based on the prescriptions for habitat management, to confirm compliance with acreages, field locations, and
habitat acreages, and recreation programs described in management prescriptions described in the I-IMP and in
the HMP or in subsequent approved AOPs. subsequent approved AOPs. DW will maintain maps

showing the location and acreage of each habitat type; a
Performance goals, presented in Table 25, are estab- description of annual vegetation control activities; and

lished for monitoring years 1, 2, 3, 6, and 8. The purpose planting, flooding, drawdown, and mowing dates for each
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field that will be available for review by DFG. DFG will pensation is implemented, and locations will be identified
also conduct field visits to confima compliance, in the first-year monitoring report.

Performance Standards. Performance standards Performance Standards and Goals. Performance
are presented in Table 24. Performance standards in standards are presented in Table 24 and performance
future years will be based on management prescriptions goals are presented in Table 25. For monitoring years 1
described in approved AOPs. through 3, performance goals are applicable for each

habitat island and for each stand of riparian woodland.
The performance goals for the habitat islands establish

Riparian Woodland the minimum percentages of total woody riparian plants
on the islands that should be cottonwood or willow trees,

Monitoring Respomibility. DW is responsible for other native trees, and native shrubs. Performance goals
monitoring riparian woodland habitats. DFG, the Corps, for individual stands require that a certain minimum
end the HMAC will review monitoring results. DFG and number of seedlings/saplings be established per acre and
the Corps may conduct site inspections to verify moni- ¯ specify the minimum and maximum percentages of total
toting results, woody riparian plants in a stand that must be cottonwood

or willow trees, other native trees, and native shrubs.
Monitoring Schedule. Riparian woodlands will be These performance goals allow for flexibility in corn-

monitored for a 1 O-year period, which will begin the year position of a stand relative to the capabilities of a speeiiie
following completion of construction. Monitoring will mitigation site.
be performed in June and July of monitoring years 1, 2,
and 3 and in September of monitoring years 4, 6, 8, and To meet the Corps’ desire that mitigation stands be
10. self-sustaining (i.e., intensive management practices,

such as continued irrigation or drainage, are not required
Monitoring Methods. Riparian woodland habitats to maintain stands), plant species diversity would be

will be monitored to determine the number of seedlings/ assumed to achieve its natural composition after 3 years
saplings established per acre of habitat, the species corn- of establishment_ Some plant species other than cotton-
position, and the percent canopy cover, wood or willow initially planted in the mitigation sites

may die out because they are not suited to specific site
SeedfinglSapling Establishment and Species conditions or as a result of competition with other plant

Composition. Each stand of riparian woodland will be species that are better suited to the site conditions. This
sampled to determine the average per-acre seedling/ approach therefore provides the opportunity to increase
sapling density and percent occurrence of cottonwood plant species diversity in riparian woodland stands by
and willow trees, other native trees, and native shrubs initially establishing some plant species that are presently
among all tree and shrub species that have established, absent or that are uncommon on Delta Islands but also
Seedling/saplingdensity and species composition will be recognizes that some species may not survive unless
determined through establishment and monitoring of a long-term intensive management practices are applied to
statistically signitieant number of random quadrants maintain them. Performance standards and goals in
established in each riparian woodland stand, monitoring years 4, 6, 8, and 10 therefore are based on

percent canopy cover, regardless of species composition.
Percent Canopy Cover. Percent canopy cover

will be measured in monitoring years 4, 6, 8, and I0.
Percent canopy cover will be determined using aerial Riparian Scrub
photographs obtained in September of each monitoring
year. If necessary, the canopy cover estimates will be Riparian scrub will be established in linear and non-
reviewed qualitatively in the field, linear configurations and will be dominated by willow

species. Linear willow scrub will be established adjacent
l~hotographie Deemnentatlon. A minimum of tive to the south side of the east Bouldin Island dosed hunting

permanent photographic documentation sampling points zone (Figure 4) to provide a visual screen to reduce
will be estabfished in each riparian woodland HMP map disturbance of wildlife using the closed hunting zone by
unit to provide a visual record of plant growth and canopy hunters in adjacent hunting zones.
closure after planting unless complete photographic
coverage of a unit can be obtained with fewer sampling Monitoring Responsibility. DW is responsible for
points. Samp~ling points will be established before eom- monitoring riparian scrub habitats. DFG, the HMAC,
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and the Corps will review monitoring results. DFG and Sampling points will be established before compensation
the Corps may conduct site inspections to verify moni-is implemented, and locations will be identified in the
toting results, fast-year monitoring report.

Monitoring Schedule. Willow scrub habitats will Performance Standards and Goals. Performance
be monitored for a 10-year period. The monitoring standards are presented in Table 24 and performance
period will begin the year following completion of con- goals are presented in Table 25.
strtmtion. Monitoring will occur in June and July of
monitoring years I, 2, and 3 and in September ofmoni- long-Term Maintenance of Willow Scrub. DW
toting years 4, 6, g, and 10. may be required to periodically mechanically hedge the

linear willow plantings adjacent to the east Bouldln Island
Fonowingthe lO-year monitoring period, DW, DFO, closed hunting zone to maintain a shrub height that

and the HMAC willreview monitoring data to determine visually screens wildlife using the east Bouldin Island
future monitoring requirements and schedules. Periodic closed zone fi’om hunters but does not impede wildlife
monitoring will be required in future years to determineaccess to and fi-om the closed zone.
the need for maintenance of willow scrub habitats (see
below). Nonlinear willow scrub habitats are expected to be

succeeded eventually by willow-dominated riparian
Monitoring Methods. Riparian scarab habitats woodland. Consequently, through mechanical or other

would be monitored to determine percent survival of means, willow scrub habitats will require periodic treat-
initial plantings, percent canopy cover, and percent linear merit to set back succession to maintain this habitat type.
closure. DW is required, therefore, to treat willow scrub stands

when percent canopy cover of trees more than 20 feet tall
Willow Establishment. Nonlinear and linear exceeds 30% of total canopy cover for each stand. With

stands of willow scrub will be sampled to determine the approval of the Corps and DFG in consultation with the
average density of established willow seedlings. In HMAC, some stands may be permitted to achieve
nonlinear stands, per-acre density of seedlings will be succession to riparian woodland.
determined through establishment and monitoring of a
statistically significant number of random quadrants in
each habitat unit In linear willow scrub stands, line tran- Emergent Marsh
sects will be established to determine the number of
willows established per 100 linear feet of habitat. Monitoring Responsibility. DW is responsible for

monitoring emergent marsh habitats. DFG, the HMAC,
Pertent Canopy Cover. Percent canopy cover and the Corps will review monitoring reports. DFG and

in nonlinear willow scrub will be measured in monitoring the Corps may conduct site inspections to verify moni-
years 4, 6, 8, and 10. Percent canopy cover will be toringresults.
determined using aerial photographs obtained in Septem-
ber of each monitoring year. If necessary, these Monitoring Schedule. Emergent marsh habitats
photographs will be reviewed qualitatively in the field, will be monitored for a 10-year period, which will be

initiated in the year following completion of construction.
Percent Linear Closure. After monitoring Monitoring will be performed in June and July Of moni-

year 3, the percent linear closure in linear willow scrub toring years 1, 2, and 3 and in September of monitoring
will be measured in monitoring years 4, 6, g, and 10. years 4, 6, 8, and 10.
Percem linear closure will be determined using aerial
photographs obtained in September of each monitoring Following the I 0-year monitoring period, DW, the
year. If necessary, the photographs will be reviewed Corps, DFG, and the HMAC will review monitoring data
qualitatively in the field, to determine future monitoring requirements and sche-

dules. Periodic monitoring will be required in future
Photographic Documentation. A minimum of five years to determine the need for maintenance of emergent

permanent photographic documentation sampling points marsh habitats (see below).
will be established in each riparian scrub I-IMP map unit
to provide a visual record of plant growth and canopy Monitoring Methods. Emergent marsh habitat will
closure after planting unless complete photographic be monitored to determine percent of emergent vegetation
coverage of a unit can be obtained with fewer points, cover. Percent cover will be determined using measure-
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ments obtained along randomly placed transects duringable for review by DFG.. DFG will also conduct site
monitoring years 1, 2, and 3. Aerial photographs ob- visits to assess compliance.
taincd in September would be used to determine percent
cover in monitoring years 4, 6, 8, and 10. Photographic Documentation. A minimum of five

txa’rrum~t photographic documentation sampling points
Pho~a~raphi~ Ikavaammtation. A minimum of five will be estsblished in each permanent lake HMP map unit

Ixamamat photographic documentation sampling pointsto provide a visual record of habitat development unless
will be established in each emergent marsh I-IMP map�omplete photographic coverage of a unit can be obtained
unit to provide a visual record of plant growth and canopywith fewer points. Sampling points will be established
closure after planting unless complete photographicbefore compensation is impleraented, and locations will
coverage of a unit can be obtained with fewer points,be identified in the first-year monitoring report.
Sampling points will be established before compensation
is implemented, and locations will be identified in the Performan~ Standards and Goals. Performance
first-year monitoring report, standards are presented in Table 24. Performance stan-

dards in future years will be based on management
Performance Standards and Goals. Performance prescriptions described in approved AOPs. Performance

standards are presented in Table 24 and performancegoals are presented in Table 25.
goals are presented in Table 25.

Long-Term Maintenance of Emergent Marshes. Hunting Program and Other R~reational Use
Emergent vegetation may eventually become establishedRestrietlons
in solid stands in marsh habitats, reducing the value of the
habitat to waterfowl and other water birds. Periodic Monitoring Responsibility. DW shall be respon-
removal of emergent vegetation to maintain open watersible for developing and implementing a monitoring pro-
areas is therefore desirable. The HMP recommends, asgram to ensure compliance with hunting and other use
a best management practice, that DW drain marshesrestrictions described in Tables 19 and 21. DFG is also
periodically and remove emergent vegetation mechani-responsible for conducting field inspections to ensure that
tally (Table 2). DW’s monitoring program is effective in maintaining

compliance with use restrictions.

Permanent Lake Monitoring Schedule. Monitoring of hunting and
compliance with restrictions on other recreational uses is

Monitoring Responsibility. DW and DFG are required for the duration of the project. DFG should
respomible for monitoring pemument lakes to ensure thatconduct regular site inspections throughout the hunting
the required distribution of summer water d~pths is main-season each year. The timing and frequency of DFG site
tained (Table 2). DW is required to record lake inspecfionsareatthediseretionofDFG.
management activities, including flooding and drawdown
dates. DFG is responsible for conducting fidd inspec- Monitoring Methods. Restrictions on hunting and
tions to emure that management prescriptions are imple-other recreational uses will be monitored through site
mented in compliance.with the HMP. visits by DW and DFG and by review of DW records by

DFG.
Monitoring Schedule. Monitoring of permanent

lakes is required annunlly throughout the project life. Hunting Club Register. During hunting
DW is responsible for recording habitat managementseasons, all individuals shall register with the hunting
activities at the time they are implemented. The timingclub before entering the habitat islands from recreational
and frequency of DFG site inspections are at the disore-facilities or other access points. Hunters and their guests
tion of DFG. shall also be required to sign out when leaving hunting

areas to demonstrate that the occupied blind quotas and
Monitoring Methods. Permanent lakes will be hunter quotas arc not exceeded. Hunters will also record

monitored to assess complianc� with the requirements forin the club register the number, species, and sex of birds
lake acreag~ and water depths. To determine that appro-harvested at the end of each hunt day. Club registers
priate water depths are maintained, DW will establish~ b~ made available to DFG for inspection on request.
and maintain staff gages in lakes. DW will maintain
records of lake management activities that will be avail-
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Monitoring of Hunter Compliance. DW~s determine whether airs~p use on hunt dayshas a delete-
compliance monitor shall record the time, date, andrious effect on greater sandhill cranes and waterfowl.
location of each compliance monitoring visit and shallDW will be required to submit the monitoring plan to
note any violation of the use restrictions described inSWRCB’s Chief of the Division of Water Rights within
Tables 19 and 21. These records will be maintainedone year of the issuance of project operating permits.
ensite and made available to DFG for review on request.

Following will be the major elements of the moni-
Additionally, DFG personnel will have access to the toring plan:

habitat islands to monitor, without notice, compliance
with use restrictions. ¯ criteria for evaluating monitoring data that

would be used to determine whether use of the
Other Recreational Uses. Restrictions on airstrip on hunt days is having a significant

recreational uses shall be printed and included in the impact on greater sandhill cranes and water-
DW~s hunting club bylaws. Printed material and bylaws fowl,
shall be approved by DFG to ensure that all hunting use
and other restrictions presented in the HMP are ade- ¯ criteria for determining appropriate mitigation
quately described. All hunting club members shall sign requirements for offsetting significant impacts
the bylaws, thereby acknowledging their understanding based on the level of impact airstrip use has on
and acceptance of the recreational element of the HMP. these species,
Pamphlets describing use restrictions shall be posted in
recreational facilities and provided to hunting dub mcm- ¯ a detailed description of monitoring protocols,
bets and their guests and to other recreafionists who use and "
the habitat islands.

¯ a monitoring schedule that estimates when data
Performance Standards. Performance standards would be sufficient to determine whether air-

arc based en compliance with restrictions on hunting and strip use on hunt days has significant impacts on
other recreational uses described in Tables 19 and 21. greater sandhill cranes or waterfowl.
Performance standards in future years will be based on
use restrictions described in approved AOPs. If, based on monitoring results, airstrip use on hunt

days is found to have a significant impact on greater
sandldll cranes or waterfowl, DFG, in consultation with

Monitoring of Effects of Airstrip Operations on the HMAC, may recommend to SWRCB’s Chief of the
Greater Sandhiil Cranes and Waterfowl Division of Water Rights that airstrip use be modifiod to

ensure that the goals for establishment of the closed hunt-
DW will be permitted to use the Bouldin Island air- ing zone are met. Depending on the level of impact,

strip for fixed-wing aircraft takeoffs and landings on huntrecommendations could include closing hunting on
days during the waterfowl season (Table 19).. The air-Bouldin Island during the landing and takeoff period,
strip is located in the east Bouldin Island closed huntingrestricting the number of flights permitted per day, chang-
zone (Figure 4). To reduce potential disturbance ofing the landing and takeoff period to reduce impacts, or
greater sandhill cranes and waterfowl by aircraft duringclosing the use of the airstrip on hunt days. Conversely,
hunt periods, aircraft will be permitted to use the airstripif monitoring indicates that there is no significant impact
only between 12:00 p.m. and 2:00 p.m. Flights to andon greater sandhill cranes or wintering waterfowl, DFG,
fi’om the airstrip therefore would be limited to a periodin consultation with the HMAC, could recommend that
during which these species typically would be resting,the proposed initial aircraft use restrictions remain in
Consequently, because few waterfowl would be flying,place or be reduced.
hunting activity typically would also be lowest during this
period, thereby reducing the cumulative effect of hunter
and aircraft disturbance on greater sandhill cranes and Management Monitoring Programs
waterfowl. It is not known, however, what the actual and Performance Standards
effect of airstrip use on hunt days would be on these
species.

Management monitoring will measure the wildlife
DW shah develop a monitoring plan, in consultationvalues provided by compensation habitats to determine

with DFG and the HMAC, and implement the plan to whether the quality of wildlife habitats created with
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implementation of the HMP meets predicted habitat At a minimum, management monitoring programs
conditions. If actual compensation habitat conditions and performance standards developed by DFG, the
provide fewer wildlife values than expected or if better HMAC, and DW should include the following infor-
habitat management strategies are developed, marion:
modification of habitat prescriptions or habitat types may
be desirable in future years. Consequently, management ¯ a statement of the goals and objectives of any
monitoring may be required to determine whether change in management;
changes proposed in habitat island management by DW, ¯ a detailed description of the proposed manage-
DFG, or the HMAC would continue to meet or exceed mint change, including descriptions of affected
the compensation goals and objectives of the HMP. locations and of management prescriptions;
Results of management monitoring would be used by
DFG and the HMAC to determine whether changes in a a detailed description of monitoring protocols;
island management should be recommended to the
SWRCB Chief of the Division of Water Rights. a a detailed description of the study area;

DFG and the HMAC may recommend to the ¯ a monitcdng schedule that estimates when data
SWRCB Chief of the Division of Water Rights that are sufficient for a management decision to be
requests for changes in habitat island management be made;
addressed in one of five ways:

¯ a description of how wildlife use will be
¯ the requested change should be authorized measured for comparison of use levels before

without a requirement for management moni- and after implementation;
toting;

¯ minimum performance standards to be met in
¯ management monitoring should be required in order for a change in management to be author-

order to determine whether a change in man- ized; and
agement should be authorized;

¯ a schedule for preparing monitoring reports.
¯ management monitoring should be required,

before and after implementation of a manage-
ment action, to determine the effect of the action Management Monitoring for Species Listed under
on wildlife use levels and habitat conditions; the California Endangered Species Act

¯ a change in management should be authorized, To ensure compliance with the California Endan-
with a concurrent requirement for management gered Species Act, DFG may require that management
monitoring; or monitoring be performed to confu’m that project impacts

on greater sandhill cranes and Swainson’s hawks are
¯ the request for a change in management should adequately offset by compensation. DFG therefore may

be denied, require that use of the habitat islands by greater sandhill
cranes and Swainson’s hawks be monitored after project
construction to determine whether use levels are at least

Development Guidelines for Management Monitor- as high as use levels before project construction and to
ing Programs provide information on how these species use the island

habitats. The latter infommtion may be used to assess the
Management monitoring programs and performance potential effects on these species of changes in manage-

standards will be developed jointly by DW, DFG, and the ment proposed in future years.
HMAC. Because the specific changes that may be
requested in future years in island management are Monitoring requirements, performance standards,
unknown, the HMP team developed guidelines to be used and potential remedial measures for greater sandhill
by DW, DFG, and the HMAC for identifying require- cranes and Swainson’s hawks will be developed by DFG
ments for monitoring programs and performance in consultation with DW and will be described in DFG’s
standards. 2081 agreement with DW, in accordance with the Cali-

fornia Endangered Species Act. The HMP will be
amended to incorporate final agreements between DW
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and DFG regarding managemeht of species listed under Remedial Measures
the California Endangered Species Act.

If DW has failed to meet construction and cam-
Monitoring Reports pliance performance standards (Table 24), DFG and the

HMAC may recommend to SWRCB’s Chief of the
Division of Water Rights and to the Corps that DW be

A censlrtrydon m~mitoring report describing changes required to implement remedial measures. If perform-
made to the approved construction specifications will be ance goals (Table 25) are not achieved, DW may request
prepared by DW in consultation with DFG. This report authorization from DFG and the HMAC to implement
will be submitted to the SWRCB Chief of the Division of additional management measures in monitoring years 1,
Water Rights, the Corps, and the HMAC on May 15 in 2, 3, 6, and 8 to increase the likelihood that performance

¯ the year following completion of construction, standards (Table 24) will be met.

Compensation monitoring reports will be submitted Based on monitoring data, DFG, incousultation with
by DW to the SWRCB Chief of the Division of Water the HMAC, will identify remedial measures that must be
Rights, the Corps, DFG, and the HMAC on May 15 of implemented by DW in the event that compensation
each monitoring year. Submittal of monitoring reports efforts fail. The specific remedial measures and level of
will coincide with DVv~s submittal of habitat island AOPs effort required will be determined based on the magni-
(Table 23). Compensation monitoring reports will rude and causes of failure. DFG and the HMAC may
include: recommend to the SWRCB Chief of the Division of

Water Rights that remedial measures not be implemented
¯ a stu~waary of monitoring results for each cam- if monitoring data indicate that compensation efforts are

pensation habitat; in an upward trend and compensation objectives would
be achieved without implementation of remedial mea-

¯ a qualitative description of the growth and vigor sures.
of woody plants in riparian habitats;

Table 26 lists examples of remedial measures that
¯ a description of environmental factors that may could b~ applied to improve compensation success.

be affecting mitigation success;
Monitoring of compensation habitats that require

¯ a description of hunter use levels and other implementation of remedial measures would be per-
recreationist use levels, and a summary of via- formed for a 10-year period after measures are imple-
lations of use restrictions; mented or until performance standards are met.

¯ a summary of hunting harvest;
Long-Term Dedication of

¯ a description of proposed and implemented Compensation Habitats
remedial measures; and

¯ a description of and justification for proposed Compensation areas will be protected for the project
amendments to the compensation program that life trader provisions Of DW’s water right permits, Section
result from monitoring and from practical 404 permit, and conservation easements and memo-
experience gained during implementation, randums of understanding between DW and DFG that

may be required under the California Endangered Species
The schedule and content of management monitoring Act. Failure to maintain compensation areas in

reports will be established by DW, DFG, and the HMAC conformance with the water right permits or the Section
cha-ing the development of each management monitoring 404 permit could result in revocation of the DW project
program, operating permits by SWRCB and the Corps.
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Table 1. Classification of Existing Habitat Types on the DW Project Islands

Habitat
Habitat Group Code Type Comments Dominant or Typical Plant Species

Riparian RI Cottonwood-willow Cottonwood and willow trees Fremont cottonwood, red willow, yellow willow
woodland

R2 Great Valley willow Willow shrubs and trees Red willow, yellow willow, sandbar willow,
scrub Goodding’s willow

Marsh MI Freshwater marsh Inside islands Cattail, bulrush, yellow nutsedge, pondweed,
buttonbush

M3 Exotic marsh" Dense upland and wetland weeds Annual smartweed, peppergrass, amaranth, wild
(sometimes dly in summer) radish, nettles, cocklebur, watergrass

Herbaceous upland H1 Annual grassland True uplands and sand hills Wild oats, barley, rip-gut brome, Italian rye-grass I~.
I-t2 Exotic perennial grassland" Mixed weeds in fields and on Bermuda grass, perennial ryegrass, Johnson grass

levee slopes

Agriculture A1 Grain and seed crops Corn, wheat, sunflowers, potatoes tO
A2 Perennial crops Asparagus, vineyards
A3 Pasture Permanently grazed Tall feseue, orchard grass, canary grass, ryegrass,

legumes
A4 Waterfowl food crops Managed wetlands Smartweed, watergrass, bulrush O
A5 Fallow Short-term fallow fields Yellow star-thistle~ Russian thistle, houseweed,

lamb’s quarter, telegraph weed

Open water O1 Canals and ditches Permanent water Dallis grass, knot grass, Himalaya berry,

02 Permanent ponds Still water Water hyacinth, water primrose, azolla

Developed D1 Structures Buildings and marinas Largely unvegetated
D2 Paving and exposed earth Roads, landfills, and unvegetated

exposed areas

¯ Exotic habitats are dominated by weedy plant species that are not native to the Delta.

Source: JSA 1988.



Table 2. Habitat Constmctiou and Management Guidelines for Bouldin Island and Holland Tract Page 1 of 7 �0

Compensation Compensation Species Best Managemen~
Management Goals’ Management Guidelines’ Management Goalsb Practice Guideline~b

Sea,hal Managed Wetland

¯ Provide foraging habitat fe~ ¯ Seasonal managed wetlands shall be located as shown in Figures 2¯ Provide suitable duck nesting habitat. ¯ Ialands ~hould be constructed to provide waterfowl Ioafmg
wintering greater umdhill and 3. habitat and ~mall mammal refugin.
crane. ¯ Provide greater sand~ll crane roost

¯ Wetland cells shall be at least 65 acres in size and dominated by ~ites. ¯ Islands should be constructed at ¯ density of approximately
¯ Provide foraging habitat f~ watergrass, sma~weeds, and olher desirable wetland waterfowl food one island per 10 aeres of sea,real managed wetland habitat.

wintering swans, geese, and plants. ¯ Provide waterfowl loafing habitat.
dabbling ducks. ¯ Islands should be .01-.02 acre in size with leng*ha 3-10 times

¯ Bottom contouring of wetlands shall be irregular to ~ovide for louger than island widths.
¯ Provide late slniag, summer, vegetative diversity.

and fall foraging habitat for
Swainson’s hawk. ¯ Wetlands shall be contoured and have water control sl~uctures that

will allow for rapid flooding and drawdown to control mosquito

¯Annually, apl~oximatelyl0%(ormoreifrequired)ofeachwetland ¯ Toe|~ourageestablishmentofagreater~andhilleraneronst I~.
cell shall be disked to maintain field p~oductivity. Cells shall also site, wetland cells in the dosed hunting zone area on east
be disked to control cattail and tale encroachment so that these Bouldin Island should be managed as described in the
species occupy_< 25% of a cell. If portions of cells require mowing comt~ensation guidelines, excei~t that:
to meet some species management objectives, mowing will be
implemented in a manner that avoids destruction ofnests and A. water depths should n~ exceed 6 inches;
complies with federal waterfowl baiting regulations. Fields shall be
irrigated as necessary to ensure optimal seed productio~ B. at least 75% of cell vegetation should be mowed by

October 15 to a height ofles~ than 4 incbe~,
I¯ Cells shall be slowly flooded and drained over 2 weeks on a

staggered schedule. Cells shall be flooded to depths of 0-12 inches, C. islands ~ouid be ~mstn~ted as described above; and
with no m~e than 25% ofench cell in a dry condition. Cell
flooding and draining ~chedules shall be 25% flooded from D. island vegetation should be mowed to a height ofle~
Sel~ember I to October I and drained from March I to March 15, than I incl~
25% flooded from I~ovembex 1 to November 15 and drained from
March 15 to April 15, 25% flooded ~om November I to November
15 and drained from April 15 to May 1, and 25% flooded from
December I to December 15 and drained from May 15 to June I.

Mixed Agriculture/Seasonal Wetland

¯ Provide foraging habitat for ¯ Mixed agriculture/seasonal wetlands shall be constructed as shown¯ Provide suitable duck nesting habitat. ¯ Islands should be co~trueted to provide wa~ffowl loafmg
wintering greater sandhill in Figures 2 and 3. habitat and small mammal refugia.
crane. ¯ provide waterfowl loafmg areas.

¯ This habitat type shall be managed to provide strips ofcorn ¯ Islands should be constructed at a density ofapproximately
¯ Provide foraging habitat for interspersed among watergrass- and smartweed-dominated wetlands.¯ provide refuge for rodents to maintain one island per I0 acres of mixed agriculture/seasonal

wintering swans, geese, ami Minimum wetland cell size shall be 65 acres, prey populations for foraging rap~ors wetland habitat.
dabbling ducks, during fl~xl perind~

¯ A dwarfc~n variety shall be planted in July. Corn shall be planted ¯ Islands should be 0.01-0.02 acre in size with lengths 3-10
¯ Provide late spring~ sommer, in strips no more than 12 rows in width separated by unplanted times longer than island widths.

and fall foraging habitat f~ strips equivalent to no less than 36 corn planting rows. Corn shall
Swainson’s hawk. not be harvested; however, following drawdown and the waterfowl

hunting season, remaining standing corn shall be mowed or chopped
to inerease food availability for wildlife.
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Compensation Compensation Species Best Management
Management Goals’ Management Guidelines* Management Goalsb Practice Guidelines~

¯ Areas not planted with corn shall be managed as seasonal wetland
dominated by naturally occuning watergrass, smartweed, and other
wetland-associated plants. Approximately 50% of wetlands shall be
mowed as required between July I and August 15 to maintain plants
in a low growth form.

¯ Wetland cells shall be flooded on a staggered schedule to depths of
0-12 inches, with no move than 25% of each cell in a d~ condition.
Cell flooding and draining schedules shall be 25% flooded from
~October 1-15 and drained from January 1-15, 25% tie, led from
October 15 to November 15 and drained from January 15 to March
15, and 50% flooded from November 15 to December 15 and
drained from March 15 to April 1.

Fields of Corn Rohtted with Wheat

¯ Provide foraging habitat for ¯ Corn fields shall be located as shown in Figures 2 and 3. ¯ Provide dabbling duck nesting habitat.¯ Spud ditches in wheat fields should be configured in a
wintering greater sandhill manne~ that allows ducklings to cross or escape the ditches.
c~ne. ¯ Minimum field size shall be 65 acres. ¯ Provide waterfowl loafing areas.

¯ Islands should be constructed at a density of approximately
¯ Provide foraging habitat for ¯ Com/wheat rotations shall be appmximately 50% com to com; 25%̄Provide refuge for redents to maintain one island per lO acres ofcorn/wheat fields.

wintering swans, geese, and corn to wheat; and 25% wheat to com. Except as noted below, p~ey populations for foraging raptors
dabbling ducks, fields shall be flooded on a staggered schedule to depths of 0-12 during flood periods. ¯ Islands should be 0.01-0.02 aere in size with lengths 3-10

inches, with no mere than 25% of each field in a dry condition, times longer than island widths.
¯ Provide fall foraging habitat ¯ Provide optimal greater sandhill crane

for Swalnson’s hawk. ¯ Fields in a corn-to-corn rotation shall be planted in mid- to late foraging areas adjacent to wetlands ¯ Fields shall be managed as described in compenuttian
April. Approximately 67% of the corn shall be harvested in a managed as crane roost sites, guidelines, except that 80% of fields shall be harvested.
manner that leaves 20-yard-wide strips of standing corn separated by
40 yards of harvested com. Fields shall not be disked until spring.
Following the end ofwaterfowl hunting season, standing corn shall
be mowed or chopped to increase food availability for wildlife.
Field flooding and draining schedules shall be 25% flooded from
October 1-15 and drained from January 15 to Felnuary 1, 25%
flooded from November I to November 15 and drained fi~3m March
I to March 15, 25% floeded from December 1 to December 15 and
drained from March 15 to .April 1, and 25% flooded by February 1
following mowing or chopping after the end of waterfowl hunting
season and drained from April I to April 15.
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Compensation Compensation Species Best Management
Management Goals* Management Guidelines’ Management Goalsb Practice Guidelinesb

¯ Fields in a corn.to-wheat rotation shall be planted with an early corn
variety and harvested by September 1. Approximately 66% ofeach
field shall be harvested in a manner that leaves 20-yard-wide
of standing corn separated by #0-yard-wide strips of harveated cor~
Field flooding and drainage schedules shall be approximately 25%
flooded from September 1-15 and drained from January I to
Janumy 15, 25% flooded from September 15 to October 15 and
drained from February I to February 15, and 50% flooded from
October 15 to November I and drained fi’om Febnmry 15 to March
1. Standing corn in fields drained by January 15 and February 15
shall be chopped following drainage.

¯ Fields in a wheat-to-corn rotation shall be planted wilh a fast
maturing spring wheat variety following field drawdown.
Approximately 50% of the fields shall be harvested after July 15 in
a manner that leaves equal-width strips of harvested and unharvested
wheat. Field flooding and drainage schedules shall be
approximately 25% flooded between October I and November 1
and drained between Janua~ 15 and February 1, 25% flooded
between December I and December 15 and drained between March
I and March 15, and 50% remaining dry.

Small Grain Fldds with a Barley/Vetch Rotation

¯ Provide summer and fall [] Fields shall be located as shown in Figures 2 and 3. [] Provide dabbling duck nesting habitat. ¯ Seedbeds should be 36.48 inches wide to protect
foraging habitat for ducks and o~her gronnd-neeting bird species from flooding
Swainson’s hawk~ [] Fields shall be initially planted with winter wheat. ¯ Provide nesting habitat for other during inigation periods.

ground-nesting birds.
¯ Provide winter foraging ¯ Approximately 25% of each field shall be planted with a ¯ Fields should be

habitat for greater sandldll barley/vetch mix. stands should be completely rotated through each field every
crane. 4 years.

[] Fields shall no~ be flooded.
¯ Provide winter foraging ¯ Spud ditches should be configured in a manner ~at allows

habitat for swans, geese, and ¯ Fields shall be at least 65 acres in size. duckling~ to cross or escape from the ditches.
dabbling ducks.

¯ Field preparation and planting shall begin by November 1 and be
completed by December 3 !.
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Compensation Compemation Species Best Managemen~
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Pasturefllay

¯ Provide foraging habitat for ¯ Pastures shall be located as shown in Figures 2 and 3. ¯ Provide optimal foraging habitat for ¯ To ~ foraging value for greater sun, ill crane,
wintering greater sandhill greater sundhill crane, establishment ofaikaii bulrush, chufa ~dge, and other tuber-
crane. ¯ Pastures shall be at least 65 acres in size, seeded with suitable grass- ous plant species should be encouraged.

forb mixes, and inigated as needed during the growing season. ¯ Provide refugia for small mananals.
¯ Provide foraging habitat for ¯ Pastures should be mowed for harvest to an average height

wh~ering swans, geese, and ¯ Between October I and November 1, 90% of each pasture shail be of 6 inches in early March and July.
dabbling ducks, mowed to a height of 1-2 inches. .

¯ Approximately 25% of each field should remain unharvested
¯ Provide sumns~ and fall ¯ During fall and winter, approximately 75% of each pasture shall be during each mowing. Portions of pastures to remain

foraging habitat for flooded to a depth of 1-2 inches on a staggered schedule. Field unharvested should be rotated among mowing cycles.
Swainsun’s hawk. flooding and draining schedules shall be 25% flooded from I~.

November 1-15 and drained from December 1-15, 25% flooded                                                                                                          I~.
from December 1-15 and drained from January 1-15, and 50%
flooded from January 1-15 and drained from February 1-15.

Seasonal Ponds

¯ Provide duck nesting and brood ¯ Ponds should be constructed as shown in Figures 2 and 3.
habitat. I¯ Construct ponds ranging in size between 2 acresand 10

¯ Ponds may be q~Aficaily vonsh, ucted to i~rovide late seasou
brood water or may be created by defon’ing drawduwn in
portions of managed seasonal wetland cells.

¯ Ponds should be located within or close to suitable waterfowl
nesting habitats.

¯ Ponds should be managed as reverse cycle, combination
reverse hydrologic cycle and permanent water, or semi-
pennanont ponds, depending on the physical �ons~ainta
related to water marmgement at each pond location. Ponds
should be managed to support watergrass, mum’weed,

¯ Revevze-cycle ponds should be flooded to dep~s of 6 to 12
inches from February I through August I and drawn down
from Augu~ through January to provide optimal
invertebrate prey populations for broods.



Table 2. Continued Page ~ of 7 O

~tion Compensation Species Best Management
Management Goals’ Management Guidelines’ Management Goalsb Practice Guideline~b

¯ Combinatio~ ponds should be managed as described
reverse-cycle wetlands with *he following exceptions.
Approximately 30% of ponds should be excavated to a del~h
mfl]~iant to pmvlde flooding deptha to 5 fee/from February
I through August 1. Following drawdewn, deep water areas
should be mowed or disked to maintain emergent vegetation
cover at less than 60°/~ Following maintenance, deep water
areas should be flooded to depths of 6-12 inches until the
deep water flood pealed.

¯ Seasonal pouds in locations that cannot be managed in
reverse-cycle or combinatiou flooding regimes should be
flooded from November flrough July.

Permanent Lakes                                                                                                                                                                  I~.

¯ Replace acreage of two ¯ Lakes shall be located as shown in Figures 2 and 3. ¯ Provide waterfowl resting areas. ¯ The lakeshore should be contoured to slopes that will
Section 404 jurisdictienal ~ encourage growth of emergent marsh and riparian forest and

’ lakes lost on reservoir ¯ Create two lakes ranging between 40 acres and 70 acres in size, with¯ Provide nesting and escape cover for scrub vegetation.
islands at a ratio of 1:1. a combined total acreage of at least 108 acres, waterfowl.

¯ Approximately 40% of the lakeshore should be managed to
¯ Lake bottoms shall be unevenly contoured to provide water depths wovide herbaceous cover < 1 inch Idgh from October

ranging from 3 feet to 6 feet during summer. Approximately 25% through March to provide suitable waterfowl loafing sites.
shall be <3 feet deep, 25% between 4 and 6 feet deep, and 50% [
between 3 and 4 feet ¯ Approximately 10 islands should be established in each lake

ranging from 0.2 acre to 0.5 acre in size to provide
waterfowl Ioafmg and nesting habitat and escape cover.
Islands should be contoured to allow rule and cattail to
become established on the islands.

Herbaceom Uphmd

¯ Provide suitable foraging ¯ He~eaceous uplands shall be located as shown in Figures 2 and 3.¯ Provide suitable duck nesting habitat. ¯ Herbaceous uplands should be seeded and managed to

habitat for Swainson’s hawk. provide a desirable mix of native and exotic grasses and
¯ Approximately 75% of uplands associated with island levees and ¯ Provide habitat for small mammals and forbs.

¯ Provide suitable foraglng 50% of other upland areas shall be mowed as needed to maintain other upland wildlife epecies.
habitat for greater sandhill low vegetation height after July 15. ¯ Upland border ~’il~ approximately 5 acres in size should

remain unfloeded between seasonal we/land cells (not showncrane,
in Figures 2 and 3).

¯ ¯
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Compensation Compensation Species Best Management
Management Goals’ Management Guidelines’ Management Goals~ Practice Guidelines~

Emergent Marsh

¯ Replace the acreage of ¯ Emergent marshes shall be located as shown in Figures 2 and 3.̄  Create suitable duck brood habitat. ¯ Marshes should be numaged in a condition that maintains
jurisdictional emergent 4(We-70% open water. Marsls~ should be drained and dense
marsh on reservoir islands at ¯ Create 390 acres ofemergent marsh dominated by eattail and tule.a Provide nesting and foraging habitat for vegetation controlled to maintain open water areas wben
a ratio of 2:1. Some wetland cells shall be managed specifically to establish and duck species associated with emergent 6(P~ vegetation cover is achieved. A minimum of 30%

maintain emcrgent marsh habitat. Cattails and rule will also marsh habitats, vegetation cover should be allowed to remain and marshes
naturally occur in association with seasonal managed wetlands, re-flooded following treatmenL
mixed agriculture/seasonal wetlands, summer seasonal ponds, and
permanent lakes. ¯ Open water areas should be seeded with duck potato,

pondweeds, and other aquatic species in~ to wildlife.
¯ Areas managed specifically as emergent marsh shall be flooded all

year, except during vegetation control periods. Water depths shall
vary from saturated soil to 36 inches.

Borrow Ponds

a Provide borrow matedal for ¯ Borrow sites shall be limited to existing bonow sites on Holland a provide wateffowl resting areas, a Borrow sites should be excavated ln a manr~ that provides
initial perimeter island and Tract and new borrow sites on Bouldin Island as shown in Figure 2. shorelines at slopes suitable for supporting riparian and
interior wetland levee ¯ Provide nesting and escape cover and emergent marsh vegetatiorL
construction with minimal ¯ Future borrow shall be excavated in designated areas between April loafmg sites for waterfowl.
loss ofhabitat acreage and I and August 31 to minimize disturbance to wildlife on adjacent
disturbance to wildlife, lands.

m Replace the acreage of ¯ Riparian scrub shall be located as shown in Figures 2 and 3. ¯ Provide foraging habitat for some ¯ Riparian serub should not be developed within waterfowl
jurisdictional riparian scrub wintering waterfowl species, nesting areas to reduce the likelihood of nest wedation.
lest on reservoir islands at a    Ēxisting riparian scrub shall be maintained and approximately 123
ratio of 2:1. additional acres of riparian scrub shall be created. ¯ Approximately 10% of riparian scrub habitats should be

shallow-flooded during winter after woody vegetation has
¯ Riparian scrub habitats shall be dominated by willow shrubs and become dormant to provide duck foraging areas.

tree& Scrub habitats shall be managed to provide between 35% to
70% shrub cover.
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a Replace the acreage of ¯ Riparian woodland shall be located as shown in Figures 2 and 3.¯ Provide foraging habitat for some duck̄  Riparian woodland ~onld not be developed within
jurisdictional riparian forest species, waterfowl nesting areas to reduce the likelihood of nest
lost on reservoir islands at a ¯ Existing riparian woodland shall be maintained and apwoximately wedatio~L
ratio of 3:1. 143 additional acres of riparian woodland shall be created.

¯ ~ximately 10% of riparian fore~ habitats shonld be
¯ Riparian woodland habitats shall be dominated by willow and shallow-flcoded during wintcr al~er woody vegetation has

cottonwood trees. Forest habitats shall be managed to provide 65%- become dormant to wovide duck foraging areas.
80% crown cover.

¯ Riparian woodland habitats should also be planted with
other native tree and shrub species such as white alder,
flowering ash, coast live oak, valley oak, boxelder, button-
bush, dogwood, elderberry, California rose, California
blackberry, and wild grape to increase woodland diversity
and wildlife values.

Compensation management goals and guidelines are required to offset significant project impacts.

Species management goals and best management practice guidelines are recommended to enhance overall wildlife habitat values associated with compensation habitats.



Table 3. Acreages of Habitat to Be Developed on the Habitat Islands

Habitat Islands
Bouldin Island Holland Tract Combined

Percentage Percentage Percentage
Total of Total Total of Total Total of Total

Habitat Type Acres Acres Acres Acres Acres Acres

Corn/wheat       /                          1,629 27 955 31 2,584 29

Small grains 106 2 152 5 258 3

Mixed agriculture/seasonal wetland 1,014 17 631 21 1,645 18

Seasonal managed wetland 1,723 29 393 13 2,116 23

Seasonal pond 66 1 68 2 134. 1

Pasture/hay 132 2 72 2 204 2 to

Emergent marsh"                                208            3          194            6           402             4
IRiparian’                                      170            3          217           . 7           387             4

o
Lake" 111 2 33 1 144 2

Herbaceous upland’ 479 8 253 8 732 8

Developed 177 3 58 2 235 3

Canal" 70 1 10 0 80 I

Borrow pond 819 ._!.1 __QO 0 8~9 1

Total 5,974 100 3,036 100 9,010 100

¯ Includes existing acres of habitat unaffected by the DW pro.jeet.

Note: Minor discrepancies in totals are the result of rounding.



Table 4. Summary of DW Project Impacts and Compensation Requirements and Habitats Page I of 2

Compeusation
Contpeusation Acreage

Impact Acreage Provided on Habitat Island
Project Impact Acreage Compensation Method Required Habitat Islands Compensation Habitats

Loss of Swaiuson’s hawk foraging habitat 10,048.2 DFG mitigation guidelines (based on distance of 6,708.3 7,539 1. Corn/wheat fields
foraging habitat from nest site) 2. Small grain fields

3. Mixed agriculture/seasonal wetland
4. Seauxud managed wetland
5. Pasture!hay
6. Herbaceous upland

Less of greater san~ill crane foraging habitat 7,027.7 Replace affected acreage at a 1:1 ratio (from 7,027.7 7,673 1. Corn/wheat fields
guidelines formulated by the HMP learn) 2. Small grain fields

3. Mixed agrlculture/seasonal wetland
4. Seasonal managed wetland
5. Seaso~d pend
6. Pasture/hay
7. Herbaceous upland

Loss ofwintcring waterfowl foraging habitat 10,513.8 Replace DW island existing habitat values using Not applicable 8,219 1. Co, n/wheat fields
previous HEP analysis results as a guideline (see 2. Small grain fields
Chapter 3H, "Wildlife", of the EIR/EIS) 3. Mixed agriculture/seasonal wetland

4. Seasonal managed wetland
5. Seasond pond
6. Pasture/hay
7.
8. Pennane~ lake

Loss of Section 404j.urisdictional riparian 47.5 Replace affected acreage wilh in-kind habitat at a 142.5 143.1 1. Riparian woodland
woodland habitat* 3:1 ratio (fi’om guidelines formulated by the HMP

team)

Loss of Section 404 jurisdictional riparian scrub 61.0 Replace affected acreage with in-kind habitat at a 122.0 122.0 1. Riparian scrub
habitat’ 2:1 ratio (from guidelines formulated by the HMP

team)

Loss of Section 404jurisdictlonal freshwater 27.2 Replace affected acreage with in-kind habitat at a 54.4 353.1 1. Emergent marsh
marsh" 2:1 ratio (from guidelines formulated by the HMP

team)

Loss of Section 404 jurisdictional exotic marsh’ 147.1 Replace affected acreage with out-of-kind habitat 294.2 3,761 1. Seasonal managed wetland
at a 2:1 ratio (from guidelines formulated by the 2. Mixed agriculture/seasonal wetland
HMP team) 3. Seasonal pond

Loss of Section 404 jurisdictional open water’ ’ 97.9 Replace affected acreage with in-kind habitat at 97.9 111.0 ~ 1. Penusnent lake
higher quality than affected habitat at a 1: I ratio
(from guidelines formulated by the HMP team)

¯ ¯



Table 4. Continued Page 2 of 2

Compensation
Compensation Acreage

Impact Acreage Provided on Habitat Island
Project Impact Acreage ~ion Method Required Habitat Islands Compensation Habitats

Loss of Section 404 jurisdictional canals and 188.1 Manage similar habitats to be established on Not applicable 7,335.0~ !. Corn/whest fields
ditches, grain and seed crops, annual grasslands, habitat islands to provide greater wildlife values 2. Mixed agriculture/sessonal wstland
exotic perennial grasslands, and unvegetated than are associated with those habitats under 3. Small grain fields
disturbed areas’ existing conditions 4. Herbaceous upland

5. Seasonal managed wetland
6. Canals and ditches

See Table 1 for habitat-type descriptions.

Does not include the acreage of canals and ditches that would be established on the habitat islands.



Table 5. Suitable Foraging Habitat Types for Swainson’s Hawk on the
DW Project Islands in 1987

Bacon Island Webb Tract Bouldin Island Holland Tract All Islands

Crop/ Suitability Percentage Percentage Percentage Percentage Percentage
Cover Type Rank" Acres of Total Acres of Total Acres of Total Acres of Total Acres of Total

Corn L 775.8 19.2 2,222.9 44.3 2,459.2 42.8 131.8 5.6 5,589.7 32.7

Wheat M 0.0 0.0 445.0 8.9 1,182.8 20.6 482.5 20.0 2,110.3 12.3

Milo L 83.6 2.1 0.0 0.0 0.0 0.0 0.0 0.0 83.6 0.5

Potato M 1,882.6 47.0 0.0 0.0 0.0 0.0 0.0 0.0 1,882.6 11.0

Sunflower L 190.7 4.8 0.0 0.0 888.3 15.5 0.0 0.0 1,079.0 6.3

Pastureb M 0.0 0.0 61.0 1.2 34.2 0.6 349.8 14.5 445.0 2.6

Herbaceous
upland~            M 528.4 13.2 838.8 16.7 349.1 6.1 564.1 23.4 2,280.4 13.3 tO

Fallow~ M 355.3 8.9 637.9 12.72 711.6 12.4 689.1 28.6 2,393.9 13.9

Exotic marshb L 30.4 0.8 783.3 15.6 114.7 2.0 195.5 8.1 . 1,123.9 6.5

Unknown
agriculture L 158.8 4.0 26.8 0.___f!5 0.0 0.0 0.._..9.0 0.._._.Q0 185.6 1._._[1

Total 4,005.6 100.0 5,015.7 100.0 5,739.9 100.0 2,349.4 100.0 17,174.0 100.0

Note: Minor discrepancies in totals are the result of rounding.

¯ Suitabilityrank definitions:

L = low.
M = moderate.

b See Table 1 for eroplcover type definitions.

¯ ¯



Table 6. Summary of Losses of Foraging Habitat for Swainson’s Hawk
Reservoir and Habitat Islandson

Island Acreage Lost

Bacon Island 4,005.6

Webb Tract 5,015.7

Bouldin Island 986.1

Holland Tract 40.8

Total 10,048.2

C--0621 85
(3-062185



Table 7. Acreages of Compensation Habitats for Swainson’s Hawk
to Be Developed on the Habitat Islands

Habitat Islands
Bouldin Island Holland Tract Combined

Percentage Percentage Percentage
Total of Total Total of Total Total of Total

Habitat Type Acres Acres Acres Acres Acres Acres

Corn/wheat                                 1,629 32.0 955 38.9 2,584 34.3

Small grains 106 2.1 152 6.2 258 3.4

Mixed agdculture/sensonal wetland 1,014 19.9 631 25.7 1,645 21.8

Seasonal managed wetland 1,723 33.9 393 16.0 2,116 28.1

Pasture/hay 132 2.6 72 2.9 204 2.7

Herbaceous upland 479 9.4 253 10.3 732 ’ 9.7

Total 5,083 ! 00.0 2,456 100.0 7,539 lO0.0

Note: Minor discrepancies in totals are the result of rounding.

¯ ¯



Table 8. Management Strategies for Swainson’s Hawk on the Habitat Islands Page 1 of 2

Management Goal Management Objectives Habitat Management Strategies

1. Provide suitable foraging A. Develop and manage pastures and 1. Portions of pastures and herbaceous uplands should be mowed as needed to
habitat for summer popu- herbaceous upland habitats specifically to maintain open areas to allow accessibility to prey. Unmowed areas will continue
lations, provide foraging habitat, to provide escape cover for voles and other prey species.

B. Manage corn/wheat rotation, small grain, 2. Flooding of pastures to provide waterfowl habitat should be deferred (except
mixed agriculture/seasonal wetland, and during summer irrigation periods) until summer Swainson’s hawk populations
seasonal managed wetland habitats to have migrated flom the Delta.
provide foraging habitat during periods I~.
when fields are not flooded:

3. Corn/wheat rotation fields should be harvested in a manner that provides open
strips between unharvested rows of corn to allow accessibility to prey. Fall
flooding of corn and wheat fields is expected to concentrate voles and other prey
species as fields are flooded. Flooding should be staggered between fields to to
provide high prey concentrations over a longer period.

4. Small grain fields should be completely harvested after July 15 and should not be I
flooded.

5. Portions of seasonal managed wetland and mixed agriculture/seasonal wetland
should be mowed as needed to maintain open areas to allow accessibility to prey.
Unmowed areas will continue to provide escape cover for voles and other prey
species. Unflooded upland border strips should be maintained around wetlands
to provide escape cover for voles during flood periods and-to maintain vole
populations of sufficient size to ensure repopulation of wetlands during dry
periods.

6. When feasible, the use.of pesticides or herbicides known to affect nesting success
should be avoided.

2. Provide foraging habitat for A. Develop and manage herbaceous upland 1. Portions of herbaceous uplands should be mowed during the growing season to
wintering populations, habitats specifically to provide foraging maintain open areas to allow accessibility to prey.

2. Upland herbaceous habitats should not be flooded. Relatively high prey densities
should be available in upland strips adjacent to flooded habitats because these
areas will provide escape cover for voles during flood periods.



Table 8. Continued Page 2 of 2

Management Goal Management Objectives Habitat Management Strategies

3.. Provide suitable nesting A. Establish and maintain riparian habitats 1. Encourage establishment of cottonwood and willow trees in riparian forest
habitat.~ that support suitable nesting trees, habitats.

B. Protect stands of existing trees. 2. Discourage types of human disturbance known to cause nest abandonment in the
vicinity of nest sites.

¯ ¯



Table 9. Suitable Foraging Habitat Types for Greater Sandhill Crane
on the DW Project Islands in 1987

Bacon Island Webb Tract Bouldin Island Holland Tract All Islands

Crop/ Suitability Percentage Percentage Percentage Percentage Percentage
Cover Type Rank’ Acres of Total Acres of Total Acres of Total Acres    of Total Acres of Total

Corn L 775.8 44.3 2,222.9 45.8 2,459.2 51.7 238.2 8.1 5,696.1 39.8

Wheat M 0.0 0.0 445.0 9.2 1, i 82.8 24.9 879.5 29.9 2,507.3 17.5

Milo L 83.6 4.8 0.0 0.0 0.0 0.0 0.0 0.0 83.6 0.6

Pastureb M 0.0 0.0 61.0 1.3 34.2 0.7 570.7 19.4 665.9 4.7

Herbaceous
uplandb M 528.4 30.2 838.8 17.2 349.1 7.3 564.1 19.2 2,280.4 16.0 tO

Fallowb           M       174.3     10.0      471.9      9.7        613.6    12.9        428.7     14.6      1,688.5     i 1.8
IExotic marsh~ L 30.4 1.7 783.3 16.2 114.7 2.4 259.7 8.8 1,188.1 8.3

Unknown
agriculture L 158.8 9.1 26.8. 0.6 013 0.0 0.13 0.13 185.6 1 ..._~3

Total 1,751.3 100.1 4,849.7 100.0 4,753.6 99.9 2,940.9 100.0 14,295.5 100.0

Suitability rank definitions:

L - low.
M = moderate.

See Table 1 for crop/cover type definitions.



Table 10. Summary of Losses of Foraging Habitat for Greater Sandhill
Crane on Reservoir and Habitat Islands

Island Acreage Lost

Bacon Island 1,751.3

Webb Tract 4,849.7

Bouldin Island 417.7

Holland Tract 9.0

Total 7,027.7

C--0621 90
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Table 11. Acreages of Compensation Habitats for Greater Sandhill Crane
to Be Developed on the Habitat Islands

Habitat Islands
Bouldin Island Holland Tract Combined

Percentage Percentage Percentage
Total of Total Total of Total Total of Total

Habitat Type Acres Acres Acres Acres Acres Acres

Corn/wheat                                   1,629 31.6 955 37.8 2,584 33.7

Small grains 106 2.1 152 6.0 258 3.4

Mixed agriculture/seasonal wetland 1,014 19.7 631 25.0 1,645 21.4

Seasonal managed wetland 1,723 33.5 393 15.6 2, I 16 27.6 tO
Seasonal pond 66 1.3 68 2.7 134 1.7

Pasture/hay 132 2.6 72 2.9 204 2.7 I

Herbaceous upland 479 9.3 253 10.0 732 9.5

Total 5,149 100.0 2,524 100.0 7,673 100.0

Note: Minor discrepancies in totals are the result of rounding.



Table 12. Management Strategies for Greater Sandhill Crane on the Habitat Islands

Management Goal Management Objectives Habitat Management Strategies

I. Provide suitable foraging habitat A. Manage portions of harvested corn/wheat 1. Portions of each corn and wheat field, and mixed agricultural/seasonal
for wintering populations, rotation fields to provide optimal grain wetland and seasonal managed wetland cells flooded to attract waterfowl

availability, should remain in a dry or shallow-flooded condition (i.e., soil saturated to 2-
inch depth) to provide suitable crane foraging habitat.

B. Manage portions ofmi×ed agricultural 2. Portions ofmi×ed agricultural/seasonal wetland and seasonal managed
wetland and seasonal managed wetland wetland cells and surrounding berms should be mowed prior to flooding to
habitats to provide invertebrate, vegetative, remove vegetative cover to create suitable foraging conditions.
and nonagricultural seed crop foraging areas.

C. Manage pastures to provide invertebrate 3. Pastures should be mowed prior to the arrival of wintering cranes and
foraging areas, shallow-flooded to create suitable foraging conditions.

D. Manage small grain fields to provide green 4. Small grain should be sown early enough to produce shoots for grazing during
shoots for forage, late winter and early spring periods.

2. Establish traditional wintering A. Attract cranes by managing a portion of I. A portion of suitable foraging and roosting habitats should be dosed to
crane use areas, suitable foraging and roosting habitats to hunting to minimize human disturbance.

minimize human disturbance.

B. Manage some seasonal managed wetlands to 2. Suitable roost sites should be created within closed zones by completely
provide suitable crane roosting habitat, mowing selected seasonal managed wetland cells to reduce vegetation height

and flooding the cells to depths of less than 4 inches.



Table 13. Acreages of Section 404 Jurisdictional Wetland Habitat
on the DW Project Islands in 1987

Wetland Habitat Bacon Webb Bouldin Holland All
Type= Island Tract Island Tract Islands

Riparian woodland 0.0 47.5 6.9 67.7 122.1

Riparian scrub 2.4 56.2 7.9 14.3 80.8

Freshwater marsh 1.0 24.7 16.5 13.9 56.1

Exotic marsh 2.0 66.9 65.3 12.9 147.1

Open water 0.8 97.1 0.0 13.2 111.1

Canals and ditches 17.8 19.7 35.3 21.8 94.6

Grain and seed crops
0.0           2.6           0.0         .0.0        2.6

Annual grassland 0.0 17.0 93.1 0.3 110.4

Exotic perennial
grassland 0.0 16.6 0.0 0.0 16.6

Unvegetated
disturbed areas 0.0 21.3 0 ._~9_0 0 ..__9_021.3

Total 24.0 369.6 225.0 144.1 762.7

See Table 1 for habitat definitions.

C--062193
(3-062193



¯       ¯

O0"OOI Z’I8~’61 0,0"00I I~’886’~ O0"OOl l’6Lg’f 00"001 l’gl~g’g 0,0"001 L’O/.l’f IV]O.L

~9’0 8"gZl gf’O 9"9I 00"0 0’0 86’i /.’~OI gO’O
I~g" 1 0’66Z l~£’ I V6~ I OZ I "811 ~6"0 L’6t, 8L’ I ¯ 8’ 16                      I 0 a~l~ uodo

f g’Z;l 6"g.6g.’~ 90"g~ 1"689 01ZI 9"I I/. 1~6"I I 6"L/9 /.8"9 ~’~ (~Oll~J)
t;g’0 t,’g9 ~ I "~ t,’g9 00’0 0’0 00"0 0’0 00’0 0"0
0[’[ O’f~’l, IL’I I 8"6~g 8f’O i~’~,~ FI’I 0’I9 00’0 0’0

OL’L l’~;6P’I g I’l,l 0"i;i~l~ 00"0 0’0 00"0 0’0 89"0i~ I "690’I (smq~aed~) Lrv

96"0 9"~8I 00’0 0"0 0,0"0 0"0 0~’0 8"9/; LO’£ 8"85 ! (t~ot~n) IV
L~’~ 0"6/.0’I 00’0 0’0 l l’~l £’888 00"0 0"0 69"1; L’06[ (-to~oiJuns) IV
IL’6 9"~88’I 00"0 0"0 00"0 0"0 00"0 0"0 I t"9t; 9"~88’l (o~eiod) IV
t3,’0 9"£8 00"0 0"0 00"0 0’0 00"0 0"0 ~;9’ I 9~£8 (Ol.lm) 1V
9~’0I 0’Lt’0’~ ~0"~,I I’6I~ i~l’0~ 8’~81’i £E’8 0’gl~ 00"0 0"0 (leaq~A) 1V
t,8"8~; L’68g’~ I t,’l, 8"I~I £8"1P ~’6gt~’~ 09"lt~ 6"~l~Z;’~ 00’~I 8"~LI. (mo~) IV aan~lno.~V

I£’t~ 9"f£8 I;8"8 8"£9~; 00"0 0"0 69’~ ~’t,0£ 81"~ 9"L9~
18’/ f’£Ig’l ~£’gl 0"69g t,6"~ l’6t~l; 00’01 9"t~gf ~0"£ 8’09Z;                      IH puuidn snoaaeqaoI-I

LI’I, 6"L08 6L’~; lz’g8 ~9"0 l~’9g 9~’lH I’lL9 g~’0 ~;’LI (t~0t, uo!~aS ~ou)
~9’i 0"91t; fL’g. I’ZII g~’! f’SL OI’g Z’ZII 9~’0 g’gl
f I" I ~’g~;l; I;6"0 8"L~; 9£’0 !’ I i: ~;Z;’l; OZL I fifO LZ I

le|O£ JO sozoV l~loIjo saaaV lelO,L Jo saaoV le:l.o£jo saaoV le~O.L JO soaoV ,apoo dnoaD lel!qeH
ali~iuaoaod a~eluoo~d o~iuao2~d a~eluaoaod olJ~quooaod

spuelsI IIV loea.L pUUllOH puelsI u!plno~t loea.L qqoAX puelsI

L861 u[ spu¢lsI ioa.foM AX(I atll uo i,~ojaolUAX gu!aatU!Ak aoj sadg.L lel!qeH gu[geaoA alqul!nS ’t,l alqe.L
,o



Table 15. Acreages of Compensation Habitat for Wintering Waterfowl to Be Developed on the Habitat Islands

Habitat Islands
Bouldin Island Holland Tract Combined

Percentage Percentage Percentage
Total of Total Total of Total Total of Total

Habitat Type Acres Acres Acres Acres Acres Acres

Corn/wheat 1,629 29.8 955 34.7 2,584 31.4

Small grains 106 1.9 152 5.5 258 3.1 tO

Mixed agriculture/seasonal wetland 1,014 18.5 631 22.9 1,645 20.0

Seasonal managed wetland 1,723 31.5 393 14.3 2,116 25.7 eq

Seasonal pond 66 1.2 68 2.5 134 1.6 tO

Pasture/hay 132 2.4 72 2.6 204 2.5 ~
I

Emergent marsh                                208           3.8          194           7.1           402           4.9
o

Lake 111 2.0 33 1.2 144 1.8

Herbaceous upland 479 8.____~8 253 9.2 732 8.__~9

Total 5,468 100.0 2,751 100.0 " 8,219 100.0

Note: Minor discrepancies in totals are the result of rounding.



Table 16. Waterfowl Management Strategies for the Habitat Islands Page 1 of 3

Management Goal Management Objectives Habitat Management Strategies

1. Provide suitable foraging habitatA. Manage. corn/wheat rotation, mixed 1. Corn/wheat rotation fields should be harvested in a manner that allows
for wintering swans, geese, and agriculture (i.e., com)/seasonal wetland, and waterfowl access to fields and provides optimal yields of grain throughout the
ducks, seasonal wetland habitats to provide optimal winter period.

waterfowl foraging habitat.-

B. Manage pastures and small grain fields to 2. Portions of seasonal wetlands and wetland portions of mixed
provide waterfowl grazing habitat, agricultural/seasonal wetlands should be mowed to allow waterfowl acee,gs to

wetland cells.

C. Manage some riparian areas to provide 3. Mixed agriculture/seasonal wetland and seasonal wetland habitats should be
foraging areas for some ducks, managed to establish watergrass, smartweed, and other preferred waterfowl tO

food plants.

4. Mixed agriculture/seasonal wetland and seasonal wetland habitats should be
treated, as needed, to control less desirable climax plant species and maintain
the dominance of more desirable waterfowl food plant species.

5. Flooding and draining of wetlands and grain fields should be staggered
throughout fall and winter to maintain a range of habitat conditions favorable
to various species.

6. Water levels should be maintained at depths most favorable to swans, geese,
and dabbling ducks.

7. Pastures should be mowed and shallow-flooded prior to the arrival of most
wintering waterfowl in the Delta to create suitable foraging habitat.

8. Small grain fields should be sown early enough to produce shoots for grazing
during late winter and early spring.

9. Portions of riparian scrub and forest habitats should be shallow-flooded
during winter to simulate historical riparian flooding conditions.

2. Establish reliable traditional      A. Establish lakes of sufficient size to provide     1o Lakes and a portion of suitable foraging habitats should be dosed to hunting
wintering waterfowl use areas,        suitable waterfowl rafting areas,                 to minimize human disturbance.

¯ ¯



Table 16. Continued Page 2 of 3

Management Goal Management Objectives Habitat Management Strategies

B. Manage lakes and a portion of suitable
foraging habitats to minimize human
disturbance.

3. Provide suitable duck nesting A. Manage small grain fields to provide suitable1. To minimize nest losses, wheat and small grain fields should not be harvested
habitat, nesting habitat and enhance nesting success, until at~er July 15 to ensure that most nesting is completed.

B. Manage portion~ of herbaceous uplands, 2. "To provide some suitable nesting habitat, no more than 50% of herbaceous I~.

mixed agriculture/seasonal wetland, and upland, mixed agriculture/seasonal wetland, and seasonal wetland habitats
seasonal wetland habitats to provide suitable should be mowed to meet other species’ management objectives. ~._
nesting habitat.

C. Establish and manage seasonal and permanent3. Suitable nesting cover should be maintained adjacent to permanent emergent
wetlands that are flooded during spring and marshes and summer seasonal wetlands.
summer to provid~ shoreline and island
nesting habitat.

D. Establish and maintain nesting boxes and 4. Riparian corridors should not be established within suitable nesting habitats
platforms, to reduce the likelihood of nest predation by predators typically associated

with riparian habitats.

5. Wood duck nest boxes and goose nesting platforms should be constructed and
maintained in suitable habitats to encourage establishment of nesting
populations.

4. Increase duck brood success. A. Provide suitable foraging and escape habitat1. Permanent marshesand some seasonal wetlands should remain flooded from
for duck broods, early spring to late summer to provide suitable brood habitat.

13. When consistent with other management 2. Small seasonal ponds should be distributed throughout suitable nesting
goals, juxtapose habitats in a manner that ~ habitats.
optimizes nesting and brood success.

3. Where practicable, seasonal ponds should be drawn down through fall and
winter to encourage establishment of large invertebrate populations that
would be available to broods during flood periods.



Table 16. Continued Page 3 of 3

Management Goal Management Objectives Habitat Management Strategies

4. Dense cattail and tule growth in seasonal ponds and permanent marshes
should periodically be controlled to maintain open water areas.

5. Water levels in summer ponds and emergent marshes should be maintained at
depths preferred by broods.

¯ ¯



Table 17. Habitat Use by Special-Status Wildlife Species That Occur or Could Occur on the Habitat Islands Page I of 5

Legal Status
Occurrence

Preferred in the Delta Foraging or
Speoies Federal~State’ Habitats Regionb Roosting Habitats Breeding Habitatse

Valley elderben’y longhorn T/- Eldsrben’y shn~bs in riparian habitats ~ R ¯ Elderberry shrubs planted in riparian ¯ Elded~eny sl~ubs planted in riparian
beetle scrub and riparian woodland habitats and riparian woodland habitats

Western pond turtle C2/SSC Marshes, streams, and ponds R ¯ Seasonal pond ¯ Herbaceous upland
¯ Emergent marsh
¯ Permanent lake
¯ Canal
¯ Borrow pond

Giant garter snake T/l" Marshes, streams, and ponds R ¯ Seasonal managed wetland ¯ Herbaceous upland
¯ Seasonal pond
¯ Emergent marsh
¯ Permanent lake
¯ Canal
¯ Borrow pond

American white pelican --/SSC Marshes and open water W ¯ Seasonal managed wetland N/A
¯ Seasonal pond
¯ Emergent marsh
¯ Permanent lake
¯ Borrow pond

Double-crested cormorant -/SSC Open water for foraging and roosting; valley NR ¯ Emergen~ marsh N/A
oaks and cottonwood forests fo~ nesting ¯ Pennanen~ lake

¯ Borrow pond

White-faced ibis C2/SSC Freshwater marshes (reokety sites) NR ¯ Mixed agrienlture/seasonal wetland ¯ Emergent ma~h
¯ Seasonal managed wetland ¯ Seasonal pond
¯ Seasonal pond
¯ Pasture/hay
¯ Emergent marsh
¯ Herbaceous upland

Aleutian Canada goose T/- Wetland and agricultural habitats W ¯ Corn and wheat fields N/A
¯ Small grain
¯ Mixed agiculture!sensonal wetland
¯ Seasonal managed wetland
¯ Seasonal pond
¯ Pasture/hay
¯ Emergent marsh
¯ Permanent lake
¯ Herbaceous upland
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Table 17. Continued Page 3 of 5

Legal Status
Occurrence

Preferred in the Delta Foraging er
Species Federal/State’ Habitats Regionb Roosting Habitats Breeding Habitats~

Peregrine falcon E/E Marshes and seasonal and agricultural W ¯ Corn and wheat fields N/A
wetlands ¯ Mixed agriculture/seasonal wetland

¯ Seasonal managed wetland
¯ Seasonal pond
¯ Pasture/hay
¯ Emergent marsh
¯ Permanent lake
¯ Herbaceous upland

Prairie falcon -/SSC Uplands, marshes, and seasonal and W ¯ Corn and wheat fields N/A
agricultural wetlands ¯ Mixed agriculture/seasonal wetland

¯ Seasonal managed wetland
¯ Seasonal pond
¯ Pasture/hay
¯ Emergent marsh
¯ Permanent lake
¯ Herbaceous upland

Greater sandhill erane --iT Forages in agricultural habitats and roosts in W ¯ Corn and wheat fields N/A
shallow wetlands ¯ Small grain

¯ Mixed agriculture/seasonal wetland
¯ Seasonal managed wetland
¯ Seasonal pond
¯ Pasture/hay

California gull -/SSC Widespread in winter NR ¯ Corn and wheat fields N/A
¯ Mixed agriculture/seasonal wetland
¯ Seasonal managed wetland
¯ Seasonal pond
¯ Pasture/hay
¯ Emergent marsh
¯ Permanent lake
¯ Herbaceous upland
¯ Borrow pond

Yellow-billed cuckoo -/E Deciduous riparian fores~ R ¯ Riparian woodland ¯ Riparian woodland
¯ Riparian scrub

Shor~-eared owl -/SSC Marshes and seasonal and agricultural R ¯ Corn and wheat fields ¯ Small grain
wetlands ¯ Small grain ¯ Mixed agriculture/seasonal wetland

¯ Mixed agriculture/seasonal wetland ¯ Seasonal managed wetland
¯ Seasonal managed wetland ¯ Seasonal pond
¯ Seasonal pond ¯ Pastare/hay
¯ Pasture/hay ¯ Emergent marsh
¯ Emergent marsh = Herbaceous upland
¯ Herbaceous upland



Table 17. Continued Page 4 of 5

Legal Status

Preferred in the Delta Foraging or
Species Federal/State’ Habitats Regio~~ Roosting Habitats Breeding Habitatse

Long-eared owl -/SSC Roosts in riparian habitats; feeds in wetlands, W ¯ Corn and wheat fields NIA
grasslands, and agricultural habitats ¯ Small grain

¯ Mixed agriculture/seasonal wetland
¯ Seasonal managed wetland
¯ Seasonal pond
¯ Pasture/hay
¯ Riparian woodland
¯ Riparian scrub
¯ Herbaeeous upland

Burrowing owl -/SSC Forages in open grassland and agricultural R ¯ Corn and wheat fields ¯ Herbaceous upland
habitats; ground burrows in sparse grassland ¯ Small grain
for nesting ¯ Pasture/hay

¯ He~b~,~ous upland

Willow flycatche~ -/SSC Riparian habitats M ¯ Riparian woodland N/A
¯ Riparian scrub

Yellow warbler -/SSC Riparian habitats M ¯ Riparian woodland N/A

Tricolored blackbird C2/SSC Nonwoody riparian habitats, weedy R ¯ MiXed agriculture/seasonal wetland ¯ Seasonal managed wetland
vegetation, and marshes for breeding; marshes ¯ Seasonal managed wetland ¯ Seasonal pond
and agricultural wetlands for feeding ¯ Seasonal pond. ¯ Emergent marsh

¯ Pasture/hay ¯ Permanent lake
¯ Emergent marsh
¯ Permanent lake

¯ ¯



Table 17. Continued Page 5 of 5

¯ Status definitions:

Federal

E = listed as endangered under the federal Endangered Species Act.

T = listed as threatened under the federal Endangered Species AeL

C2 = Category2eandidsteforfede~allisting. ~ateg~ry2inciudesspe~iesforwhichUSFWShass~mebi~giea~inf~tmstionindicatingthat~istingmaybeappr~priatebutforwhi~hfua~terbi~gi~a~resear~hand~e~dstudy
~e usually needed to clarify the most appropriate status. Category 2 species are not necessarily less rare, threatened, or endangered than Category I sl~ecies or listed species; the distinction relates to the amount of data
available and is therefore administrative, not biological.

- no listing status.

E = listed as endangered under the California Endangered Spedes Act.

FP = fully protected under California Fish and Game Code.

T = listed as threatened under the California Endangered Species Act.

SSC = DFG species of special concern.

- no listing status.

b W = wintering species.
NR = nonbreeding resident.
M = migrant.
R = resident.

" N/A = not applicable.



Table 18. Habitat Use by Wildlife Species Groups on the Habitat Islands Page I of 2

Species Group Representative Species Foraging Habitats Breeding Habitats

Raptors Red-tailed hawk ¯ Unflooded corn and wheat ¯ Riparian woodland
American kestrel ¯ Small grains ¯ Riparian ~crnb

Great homed owl ¯ Untlonded mixed agriculture/seasonal wetland
¯ Unflooded seasonal managed wetland
¯ Pasture/hay
¯ Herbaceons upland
¯ Riparian woodland
¯ Riparian scrub

Upland birds Ring-necked pheasant ¯ Unflonded corn and wheat ¯ Small grains
We~ern meadowlark ¯ Small grains ¯ Unflonded mixed agriculture/seasonal wetland

¯ Unflonded mixed agriculture/seasonal wetland ¯ Unflonded seasonal managed wetland
¯ Unflonded seasonal managed wetland ¯ Pasture/hay
¯ Pasture/hay ¯ Hefnaceousupland
¯ Herbaceous upland

Small mammals California vole ¯ Unflonded corn and wheat ¯ Unllonded corn and wheat
Deer mouse ¯ Small grains ¯ Small grains

¯ Unflo~led mixed agriculture/seasonal wetland ¯ Unflcoded mixed agriculture/seasonal wetland
¯ Unflooded seasonal managed wetland ¯ Unflooded seasonal managed wetland
¯ Pasture/hay ¯ Pasture/hay
¯ Herbaceous upland ¯ Hedmceous upland
¯ Riparian woodland ¯ Riparian woodland
¯ Riparian scrub ¯ Riparian scrub
¯ Developed ¯ Developed

Furbearers Raccoen ¯ Corn and wheat ¯ Riparian woodland
Striped skunk ¯ Small grains ¯ Riparian ~erub

¯ Mixed agriculture/seasonal wetland ¯ Developed
¯ Seasonal managed wetland
¯ Pasture/hay
¯ Emergent marsh
¯ Permanent lake shoreline
¯ Herbaceous upland
¯ Riparian woodland
¯ Ripasian serub
¯ Canals
¯ Developed

Migrating and wintering shorebirds Western sandpiper ¯ Shallow-flcoded corn and wheat Not applicable
Dewitcher ¯ Shallow-flonded mixed agriculture/seasonal wetland
Long-billed curlew ¯ Shallow-flooded seasonal managed wetland
Dunlin ¯ Seasonal pond

¯ Shallow-flonded and d~y pasture/hay
¯ Shallow-tlcoded emergent ma~h
¯ Permanent lake shoreline

¯ ¯



Table 18. Continued Page 2 of 2

Species Group Representative Species Foraging Habitats Breeding Habitats

Breeding shorebirds Amefiean avocet ¯ Shallow-fleodsd ~orn and wheat ¯ Shallow.flooded sessenal wetland
Black-necked stilt ¯ Shallow-flooded seasonal managed wetland ¯ Seasoval pond

¯ Seasonal pond ¯ Enmgentmarsh
¯ Shallow-fleod~d emergent m~rsh
¯ Permanent lake shorelin~

~vity-nesting birds Nuttall’s woodpecker ¯ Rip.Jan weodland ¯ Riparian woodland
House wren ¯ Ripm-isn semb ¯ Rip~isn scrub

Wading birds Oreat blue heron ¯ Corn and wheat ¯ Seasonal nmnaged
Great egret ¯ Small grains ¯ Emergent n~rsh
Blaak-erowned night heron ¯ Mixed agriculture2seasonal wetland ¯ Riparian woodland

¯ Seasonal managed wetland ¯ Riparian scrub
¯ Seasonal pond
¯ Pasture/hay
¯ Emergent marsh
¯ Permanent lake shoreline
¯ Herbaceons upland

Migratory and resident songbirds White-crowned sparrow ¯ Small grains ¯ Small grains
Yellow warbler ¯ Unflooded mixed agriculture/seasenal wetland ¯ Unflo~ded mixed agriculture/senso~al wetland
Yellow-rumped warbler ¯ Unflooded seasostal managed wetland ¯ Umqooded seasonal managed wetland
Savannah sparrow ¯ Pasture/hay ¯ Pasture/hay
Plain titmouse " ¯ Herbaceous upland ¯ Herbaceous upland
Bushtit ¯ Riparian woodland ¯ Riparian woodland

¯ Riparian serub ¯ Riparian scrub

Wetland songbirds Marsh wren ¯ Mixed agriculture/seasonal wetland ¯ Seasonal managed wetland
Red-winged blackbird ¯ Seasonal managed wetland ¯ Seasonal pond
Yellow-headed blackbird ¯ Seasonal pond ¯ Emergen~ marsh

¯ Pasture~ay ¯ Canals
¯ Emergent marsh
¯ Herbaceous upland
¯ Canals



Table. 19. Hunting Program Guidelines and Other Activity Restrictions Page 1 of 4 ~

Hunting Restrictions

Species Spaced-Blind Hunting Zone’ Free-Roam Hunting Zone’ Closed Hunting Zone’ O~har Use Restrictions

Waterfowl 1. Spaeedd~ind hunting zones shall be designed1. Free-roam hunting zones shall be 1. Closed hunting zones shall be I. Only hunter~ and DW operating and
as shown in Figures 4 and 5. designated as shown in Figures 4 and designated as shown in Figures 4 and maintenance persormel, expect as noted

5. 5. elsewbe~e in the HMP, are permitted access
to island interio~ during hunting seasons.

2. Only waterfowl are permitted to be hunted in 2. Total hunter density shall not exceed2. No hunting or recreational |rapping 2. Shotguns shall be the only firearms used
spaced-blind hunting zones, one hunter per 60 acres, shall be permitted, for hunting.

3. Hunter-occupied blinds shall not exceed an 3, Hunting will only be permitted on 3. Hunte~ or dogs shall not be 3. Trap and skee~ ranges shall be res~’cted to
average density of one blind per 50 acres. The Saturdays, Sundays, Wednesdays, permitted to relrieve birds, recreational facilities (Figures 2 and 3).
total number of blinds constructed on each and 2 additional days to be Ranges shall be configured to avoid
island shall not exceed two times the number designated by DW prior to ~e deposition of lead shot into wetland

of allowable hunter-occupied blinds opening of waterfowl season, habitats.
Gable 20).

4. Blinds shall not be established within 200 feet 4. No human access shall be permitled,4. External lighting associated with
of the borders oftha Holland Tract closed except that associated with approved recreational facilities shall be positioned in
zone and the western closed zone on Bonldin habitat management practices and a manner that avoids casting light into
Island. Hunters shall not be permitted to hunt biological monitoring studies, habitat areas immediately adjacent to
within the 200-foot buffer strip but shall be recreational facilities.
permitted to retrieve birds ~om the buffer
strip.

5. Blinds shall not be established within 20’0 5. No fishing shall be allowed along 5. pienicking and eamping shall be restricted

yards ofthe eastern closed zone on Bouldin perimeter levees adjacent to closed to recreational facilities (Fignre~ 2 and 3).
Island until riparian willow thickets alung the zones or at lakes and ponds in closed
closed hunting zone border have grown to a ’ zones during the waterfowl seaso~
haigh~ ofat least 5 fee~ to ~isually screen
hunter activity fi’om birds using the closed
zone. Hunters shall not be permitted to hunt
within the 200-yard buffer strip but shall be
permitted to retrieve downed birds fi’om the
buffer s~rip. When the visual screen has
developed, blind location and hunter
restrictions shall be as described for the other
two closed zones.

6. Hunters may only hunt within a 100-foot 6. Firearms shall not be permitted. 6. Dogs shall not be permitted to roam fi-eely
radius of designated blind locations, in habitat areas outside the control of their

7. Hunters are not permitted to change blind 7. Closed hunting zone boundaries shall7. No vehicles shall be permitted on interior

locations without notifying and receiving be posted with no trespassing signs, island areas from October throngh January,
pennlssien from the hunting program except for vehicle traffic necessary for
manager, maintenance, management, and hunter

access activities.

¯ ¯



Table 19. Continued. Page 2 of 4

Hunting Restrictions

Species Spaced.Blind Hunting Zone’ Free-Roam Hunting Zone’ Closed Hunting Zonet Other Use Res~rictiom

8. Hunting will only be pennitted on Saturdays, 8. With review and app~oval ofDFO
Sundays, Wednesdays, and 2 additional days and the HMAC, alteration of the air-
to be designated by DW prior to the opening s~rip would be permitted only if the
of waterfowl season, values provided by the I-IMP are not

reduced, and future cons~uction shall
be limited to resurfacing the air~p

9. The ain~4p will remain a private
facility.

10. The airstrip will be used only for
flights related to fanvl._ng or habitat
management or to provide access to
lhe DW islands.

11. Helicopters will be permitted to land
and take offonly from recreation
facilities.

12. Helicopters may not fly over the
islands between September I and
March 31 and must approach or
leave recreation facilities only from
the water side of the habitat islands.

13. Airstrip and akcraf~ use restrictions
related to flights for fanning or
habitat management are as follow~:

¯ when feasible, overfligl~ offlock~ of

avoided;

overflights are resUlcted during the
waterfowl hunting season to nonhunt

except for medical and e~er

¯ takeoffs, landings, and habitat island
overflights I~om September ! until
¯ e t’wst day of waterfowl season and
from the last day of waterfowl ~
to March 31 will be limited to four
days a week between sunrise and
sunset except for medical and other
emergencies.



Table 19. Continued. Page 3 of 4 ~

Hunting Restrictions

Species Spaeed-Blind Hunting Zone’ ~ Free-Roam Hunting Zone’ Closed Hunting Zone’ Other Use Restrictions

14. Air, rip and aircraft use restrictiom
related to flights for other ~
are as follows:

¯ excep~ for medical or other
emergencies that jeopardize life or
property, a maximum of 100 takeoffs
and landings not related to farming or
habitat management will be permitted
during the wated’owl hunting season;

¯ fi’om September I until the first day
of waterfowl season and from the last
day of waterfowl season to March 31,
takeoffs and landings will be
restricted to bet~s~ sunrise and

¯ except during airship takeoffs and
landings, habitat island overflights
will not be permitted ~om September
1 through March 31; and

¯ fixed-wing aircraft will be permitted
to land and take off from the airstrip
only between 12:00 p.m. and
2:00 p.m. on hunt days.

Ring-necked 1. No ring-necked pheasant hunting shall be 1. Total waterfowl and upland game
pheasant permitted in spaced-blind hunting zones, hunter density shall not exceed one

hunter per 60 acres.

2. Ring-necked pheasant hunting shall be 2. Hunting shall only be permitted on
permitted on levees adjacent to spaced-blind Saturdays, Sundays, Wednesdays,
hunting zones, and 2 additional days to be

designated by DW prior to the
opening of waterfowl season cow
sistent with state hunting regulations.

Mourning dove       1. No mourning dove hunting shall be permitted 1. Total waterfowl and upland game
in epaced-blind hunting zones, hunter density shall not exceed one

hunter per 60 acres.



Table 19. Continued.*~t’a-e 4of 4

Hunting Restrictions

Species Spaced-Blind Hunting Zone’ Free-Roam Hunting Zone’ Closed Hunting Zone’ Other Use Restrictions

2. Monming dove hunting shall be permitted on 2. Hunting shall only be permitted on
levees adjacent to spaeed-blind hunting zones.       Saturdays, Sundays, Wednesdays, 2

additional days to be designated by
DW prior to the opening of waterfowl
season, and the opening day of dove
season consistent with state and
fedaral hunting regulations.

Common snipe 1. No common snipe hunting shall be permitted 1. Total waterfowl and upland game
in spaced-blind hunting zones, hunter density shall not exceed one

hunter per 60 acres.

2. Hunting shall be permitted on
Saturdays, Sundays, Wedn~lays,
and 2 additional days to be
designated by DW prior tot he
opening of waterfowl season con-
sistent with state and federal hunting
regulations.

All other wildlife 1. Hunting or recreational trapping of species not1. Hunting or recreational trapping of
species significantly affected by the project shall be species not significantly affected by

permitted in spaced-blind hunting zones before the project shall be permitted in fi~e-
and after the waterfowl hunting season as long roam hunting zones before and after
as these activities do not adversely affect the waterfowl hunting season as long
compensation values of the HMP. as these activities do not adversely

affect compensation values of the
HMP.

¯ See Figures 4 and 5 for hunting zone locations.



Table 20. Summary of Hunting Zone Acreages by Habitat Type                                                                           c,,I

Bouldin Island Totals Holland Tract Totals Habitat Island Totals

Closed Free- Spaced- Upland Game Closed Free- Spaced- Closed Free- Spaced- Upland Game
Hunting Roam Blind Free-Roam Hunting Roam Blind Hunting Roam Blind Free-Roam

Zone Hunting Hunting Hunting Zone Hunting Hunting Zone Huntin,o, Htmlin~ Htmtin,o,
Corn/wheat (acres) 375 465 789 0 343 247 364 718 712 1,153 0

(%) 23 29 48 0 36 26 38 28 28 45 0
Small grains (acres) 0 0 106 0 77 75 0 77 75 106 0

(%) 0 0 100 0 51 50 0 30 29 4 i 0
Mixed agriculture/seasonal (acres) 9 577 428 0 125 147 358 134 725 786 0
wetland (%) I 57 42 0 20 23 57 8 44 48 0
Seasonal managed wetland(acres) 403 790 531 0 62 271 60 465 i ,061 591 0

(%) 23 46 31 0 16 69 15 22 50 28 0

Seasonal pond (acres) ! 6 28 22 0 17 43 8 33 71 30 0
(%) 24 43 34 0 25 63 12 24 53 23 0

Pasture/hay (acres) 132 0 0 0 72 0 0 204 0 0 0
(%) !00 0 0 0 99 0 0 100 0 0 0

Emergent marsh (acres) 50 128 29 0 0 I 15 79 50 243 108 0
(%) 24 62 14 0 0 59 41 12 61 27 0

Riparian (acres) 43 82 45 0 9 148 61 52 230 105 0 ~.-
(%) 25 48 26 0 4 68 28 13 59 27 0

Lake (acres) 111 0 0 0 0 33 0 I 11 33 0 0
(%) 100 0 0 0 0 I00 0 77 23 0 0

t lerbaceous upland (acres) 110 225 40 104 3 225 3 135 451 43 104
(%) 23 47 8 22 1 89 l 18 61 6 14

Developed (acres) I 0 30 0 0 0 0 0 10 30 0 0
(%) 6 ! 7 0 0 0 0 0 , ,3 0 0 I

Canal (acres) I ! 6 53 0 0 4 0 I ! 9 53 0
(%) 16 8 76 0 0 36 0 14 12 66 0

Borrow pond (acres) 9 0 79 0 0 0 0 9 0 79 0
(%) ~0 ~0 89 _.0.0 ~ _~0 __qO I___qO _~0 9O __.Q

Total" (acres) i,279 2,331 2,122 104 1,279 1,308 933 2,008 3,639 3,055 104
(%) 21 39 36 2 21 43 3 i 22 40 33 I

0 0Sixty-four acres of recreation facilities (i.e., developed habitat) and canals on Holland Tract and ! 37 acres ofracreational facilities on Bofildin Island, representing 2.1 ~A and 2.3 ’A of habitaLs, respectively, on each island, are not within hunting
zones and are not included in table calculations.

¯ ¯



Table 21. Maximum Hunter Use Permitted on Hunt Days
by Hunting Zone

Bouldin Holland
Hunting Zone Island Tract Total

Hunter-occupied blinds in spaced-
blind hunting zonesb 42 (84)a         19 (38)a         61 (122)a

Hunters in free-roam hunting zones
39              22               61

Numbers in parentheses are the maximum allowable number of blinds that may be constructed.

b Up to four hunters may occupy each blind.

C--062211
(3-062211



Table 22. Habitat Management Advisory
Committee Representatives

Agency or Team Member
Organization Qualification Requirements

California Department ofFish and Game Delta wildlife or refuge management
experience

U.S. Fish and Wildlife Service Refuge management or waterfowl
research experience

Waterfowl conservation organization (e.g., DucksCalifornia waterfowl management or
Unlimited or California Waterfowl Association) research experience

Nongame conservation organization (e.g., NationalNongame wildlife management or
Audubon Society, Defenders of Wildlife, or The research experience
Nature Conservancy)

Delta Wetlands Project representative

California State Water Resources Control Board Lead agency liaison

U.S. Army Corps of Engineers Lead agency liaison

Contra Costa County Fish and Wildlife Advisory Hunter representative
Committee

San Joaquin County Sportsman Group Hunter representative

Owners of land adjacent to the DW project islandsFarm and hunting club representatives

C--06221 2
(3-062212



Table 23. Annual Operating Plan and Compliance
Reporting Schedules

Date Action

May 15 DW submits an annual operating plan (AOP) to the HMAC, DFG,
SWRCB, and the Corps describing planned operations for the following
August 1-July 31 operating year for review.

May 16-July 31 HMAC and agencies meet with DW as needed to resolve any issues with
the proposed AOP.

August 1 An approved AOP is issued to DW; if the approved AOP is not adopted by
August 1, the islands would be managed as prescribed in the previous year’s
AOP.

DW submits a report to the HMAC, DFG, SWRCB, and the Corps
describing compliance/noncompliance with the habitat footprint identified
in the previous year’s AOP, a summary of habitat management prescriptions
implemented during the previous operating year (e.g., flooding and
drawdown dates for each wetland cell and corn/wheat field), and a
description of management actions DW intends to implement between
August 1 and December 31. Although the AOP is approved on thesame
date this report is submitted, circumstances dictating DW’s ability to
manage the islands as described in the May 15 AOP may have changed
between May 15 and the August 1 AOP approval date. If no changes from
the approved AOP are proposed, the report would include a statement
confirming that the AOP describes the intended management actions for
August 1 to December 31.

This report would serve as the agency sign-off document for acceptance of
mitigation compliance for the previous operating year.

December 31    DW submits a report to the HMAC, DFG, SWRCB, and the Corps
describing management activities that were implemented from August 1 to
December 31 and a forecast of planned management activities that would
occur from January 1 to March 31.

April 1 DW submits a report to the t-IMAC, DFG, SWRCB, and the Corps
describing management activities that were implemented from January 1 to
March 31 and a forecast of planned management activities that would occur
from April 1 to July 3 i.

C--06221 3
(3-062213



Table 24. Construction and Compliance Performance Standards for Compensation Habitats

Page I of

Construction Monitorin[[ Periods Compliance Monitorin[[ Periods

Habitat Type or Monitoring
Activit~ Plant Species Parameter Year -1 Year 0 Year 4 Year 10 Project Life

Agricultural, seasonal N/A Construction Construct to Construct to N/A N/A N/A
wetland, and herba- specifications construction construction
ccous upland specifications specifications

approved by DFG approved by DFG
and the Corps and Corps

N/A Management N/A N/A N/A N/A Compensation
prescriptions management

guidelines in Table
or approved AOPs are

implemented

Riparian woodland N/A Construction Construct to Construct to N/A N/A N/A
specifications construction construction

specifications specifications
approved by DFG approved by DFG

and the Corps and the Corps \
N/A Management N/A N/A N/A N/A Compensation

prescriptions management
guidelines in Table

or approved AOPs are
implemente~

All species Percent canopy N/A N/A >30°,6 65%- Compensation
cover 80% management

guidelines in Table
or approved AOPs are

implemented

Riparian scrub Nonlinear willow Construction Construct to Construct to N/A N/A N/A
scrub sp~ifications construction construction

specifications specifications
approved by DFG approved by DFG

and the Corps and the Corps



Table 24. Continued

Page 2 of 3

Construction Monitorin[[ Periods Compliance Monitorin[~ Periods

HabRat Type or Monitoring
Activity Plant Species Parameter Year -1 Year 0 Year 4 Year 10 Project Life

Management N/A N/A N/A N/A Compensation
prescriptions management

guidelines in Table 2
or approved AOPs are

implemented

Percent shrub N/A N/A >30% >65% Compensation
canopy cover management

guidelines in Table 2
or approved AOPs are

implemented

Linear willow Construction Construct to Construct to N/A N/A N/A
s~rub apeeifications construction construction

specifications specifications
approved by DFG approved by DFG [

and the Corps and the Corps
O

Management N/A N/A N/A N/A Compensation
prescriptions management

guidelines in Table 2
or approved AOPs are

implemented

Percent linear N/A N/A 50% 90°,4 N/A
closure

Emergent marsh Bulrushes and Construction       Construct to Construct to N/A N/A N/A
cattail speeitications construction construction

speoiiioations -specifications
approved by DFG approved by DFG

and the Corps and the Corps



Table 24. Continued

Page 3 of 3

Construction Monitorin$ Periods Compliance Monitorin$ Periods

Habitat Type or Monitoring
Activity Plant Species Parameter Year -1 Ye~" 0 Year 4 Year 10 Project Life

Management N/A N/A N/A N/A Compensation
prescriptions management

guidelines in Table 2
or approved AOPs are

implemented

Percent emergent N/A N/A 40%- 40%- N/A
cover 70% 70%

Permanent lake Open water Construction Construct to Construct to N/A N/A N/A
specifications construction construction tO

specifications specifications ~’-
approved by DFG approved by DFG

and the Corps and the Corps

Management N/A N/A N/A N/A Compensation
prescriptions management

guidelines in Table 2
or approved AOPs are I

implemented

Hunting and other use H/A Use restrictions H/A H/A N/A N/A Hunting and other use
restrictions restrictions in Tables

19 and 21 or approved
AOPs are

implemented

¯       ¯       ¯



Table 25. Compliance Peffommnce Goals

Monitoring Years 1, 2, and 3 Monitoring Years 6 and 8

Monitoring Monitoring
Habitat T~ge Plant Species Parameter Year I Year 2 Year 3 Parameter Year 6 Year 8

Riparian woodland All species Seedlings/saplings >200 >30,0 >350 Pereeat canopy 50%0-80% 60%-80%
per acre cover

Fremont cottonwood Percent composition ~ 50% ~ 50% ~ 50% N/A N/A N/A
and willow tree on each island

species

Percent composition 20%-100% 20%-100% 20%-10’0% N/A N/A N/A
in each stand

Other native tree Percent composition ~ 5% ~ 5% ~ 5% N/A N/A N/A
species on each island

Percent composition 0%.50% 0%0-50% 0%.50% N/A N/A N/A
in each stand

Native shrubs and Percent composition ~ 5% ~ 5% ~ 5% N/A N/A N/A
vines on each island

Percent composition 0%.50% 0%.50% 0%-50% N/A N/A N/A
in each stand

Riparian scntb Nonlinear willow Seedlings per acre >200 >300 >350 N/A N/A N/A
scrub

Linear willow scrub Seedlings per 100 ~ 10 ~ 8 ~ 6 N/A N/A N/A
feet

Emergent marsh Bulrushes, cattail, Percent cover >5% >20% >30% Percent cover 40%.70% 40%.70%
and other emergent



Table 26. Example Remedial Measures to Ensure Compliance with Performance Standards

Page I of 2

Habitat T~e or Activity Menitorin~ Parameter Potential Remedial Measure

Agricultural habitat, seasonal wetland, and herbaceens upl ~a~d Construction specifications ¯ Recomtruct or ~plant agriculb~_ral fields, seasonal wetlands,
and hed~ceons uplands to conform with emmtmction

¯ Com~u~ and manage ~litiomd �ompemation habit~

¯ Adjust nm~gement of~ habitat i~land habits to
increase wildlife ~alues

¯ Reduce distmhanoe lewis on i~lands to increase wildlife
values

Management prescriptions ¯ Cons~uct and manage additional compensation habitats

¯ Adjust disturbance levels on islands to increase wildlife
values

Riparian woodland Construction specifications ¯ Reconstruct or replant riparian woodland habitats to

Management prescriptions ¯ Bum, ~ or use hed~i~ides to thin stands to desired eanepy

Percent canopy cover ¯ Plant or ~1 additional/tees to increase ~ee density

¯ Alter groundwater hydrology or inigate to inere~ rata of
tree growth and survival

¯ F...qabllsh additional riparian woodland habitat in Icoatiom
better suited for establishment ofdl~rian habitats

Riparian scrub (nmdinear and linear) Construction specificatiom ¯ Rec~mstruct or replant riparian scrub habitats to conform

Management prescriptions ¯ Bum, cut, or use herbicides to prevent mccessim to a
woodland condition

Percent shrub cover ¯ Plant willow cuttings e~ ~ mitable shrub species to
increase shrub density

¯ Alter groundwater hydrology or inigate to increase rate of

¯ Establish additio,~l riparian scrub habitat in Iocation~ better
suited for establishment of riparian habitats

¯ Bum, cut, or use herbicides to prevsu~ mccession to a
woodland condition

¯ ¯



Table ~. Continued

Page 2

Habitat T~e or Activity Monitorin~ Parameter Potential Remedial Measure

Percent linear closure ¯ Plant willow cuttings or other mitable shrub ~cies to
increase d~rub demity

Alter grotarlwater hydrology ot irrigate to incre~e rate of
d~ub growth and mrvival

¯ Bum, mr, o~ u~ herbicides to prevent mccession to a
woodland condition

Emergent marsh Construction specifications a Reconstruct o~ replant ma~h habitats to confocm with

Management prescriptions ¯ Construct and manage additional marsh habi~at~

¯ Adjust disauban~ levels in marsh~ to incresae wildlife
values

Perce~ cover ¯ Plant ad~titional pluge efemergent vegetatien

¯ Manage water level~ in a mariner flint encourag~
~ e~ablialnnent of~eslrable enm’ge~ plan~

Permanent lake Cons~Oion speciti~ations ¯ Recontour lake bettom~ and ~telin~ e¢ reimtall water
control ~uctures to conf~,m with comtructlon

¯ Construct addltioml permanent lakes

¯ Reduce disturbance levelg on island~ to increase wildlife
values

Management prescriptions ¯ Change lake level management or install additional water

¯ Co~ru~t addltletud pemumemlake~

¯ Reduce disturbance levels on islands to in~ea~e wildlife
values

Hunting and olhe~ use rt~rictiom Use restrictions ~ Increase level of compliance monitodng

¯ Implement mote effective con~liance monitodng metho&

¯ Adjust hunter e~ e~her disiurbance levels on iflands to
increase wildlife values

¯ Consa~ct and manage additional high value wildlife
habitals
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Figure 4.
Bouldin Island Hunting

Zones under the HMP
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Figure 7.
Holland Tract under Fall
Management Conditions
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LEGEND Notes: Average interior levee slope is 3:1.

Levee shape depicted in this figure is exaggerated because of the
Corn/Wheat = Partially harvested, fields of corn rotated with wheat difference between horizontaland vertical scales. Cro~ Section Location Map
Small Grains = Wheat fields mixed with barley and vetch
Mixed Agriculture/

Seasonal Wetland ’ = Watergrass- and smartweed-dominated wetlands mixed with standing com
Seasonal Managed

Wetland = Watergrass- and smartweed-dominated wetlands
Seasonal Pond = Small ponds supporting emergent vegetation
Emergent Marsh = Tule- and cattail-dominated permanent wetlands
Ripadan = Habitats dominated by cottonwood and willow trees
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